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SECTION  2.  RESULTS  OF  THE  ESTIMATED  IMPACT  OF  OIL  SPILLS 
IN  THE  ALASKAN  ENVIRONMENT 


This  section  presents  the  analysis  of  the  estimated  environmental 
impact  of  oil  spills  at  17  locations  In  Alaska.  Thirteen  of  the  locations 
are  along  the  coast  and  four  are  inland  near  the  Colville  and  Sagavanlrktok 
rivers  on  the  Nortn  Slope  and  the  Yukon  and  Denali  Fault  Trans-Alaska  Pipeline 
crossings  (see  Figure  2-1,  General  Location  of  Oil  Spill  Sites). 

Hypothetical  oil  spills  at  the  locations  are  initially  discussed  under 
the  assumption  that  no  spill  cleanup  countermeasures  are  employed.  The  analy¬ 
sis  addresses  the  impacts  of  four  oil  types--crude,  bunker  C,  diesel-2,  and 
gasoline;  seasons  of  Importance  or  Ice  and  no-ice;  spill  size— 100  to  50,000 
barrels,  and  spill  mode--tanker,  barge,  drilling  rig,  pipeline,  transfer, 
ballast,  and  miscellaneous.  Each  spill  was  treated  as  an  "Instantaneous" 
discharge,  i.e.,  all  the  oil  was  released  in  a  short  time  rather  than  leaking 
out  over  a  period  of  hours  or  days.  Subsection  B  treats  impact  with  the 
associated  changes  due  to  applicable  cleanup  strategies.  Numerical  scores 
are  tabulated  through  an  impact  matrix, and  the  sites  and  spill  scenarios  are 
ranked  in  order  from  highest  Impact  to  least  impact.  Subsection  C  ranks  the 
various  spill  cases  in  estimated  order  of  impact  severity. 

Each  site  is  described  in  regard  to  its  location  and  its  physical  and 
biological  characteristics.  The  following  paragraphs  are  intended  as  a  gen¬ 
eral  introduction  to  the  physical  and  biological  characteristics  of  Alaska. 

PHYSICAL  CHARACTERISTICS — ALASKA  IN  GENERAL 

Alaska  is  bounded  on  three  sides  by  water--the  Pacific  Ocean, 

Bering  Sea,  and  Arctic  Ocean.  The  southern  coastline  is  extremely  rugged 


with  numerous  fjords,  sounds,  bays,  and  inlets.  It  is  closely  bordered  by 
mountains  throughout,  beginning  with  the  Coast  Mountains  in  the  southeast  and 
running  through  the  St.  Elias  Mountains  near  Yakutat,  the  Chugach  Mountains 
near  Valdez,  the  Alaska  Range  and  Kenai  Mountains  around  Cook  Inlet,  and  the 
Aleutian  Range  extending  down  the  Alaska  Peninsula.  In  contrast,  the  North 
Slope  is  a  broad,  gently  undulating  plain  sloping  from  the  foothills  of  the 
Brooks  Range  to  the  coastline  on  the  Beaufort  Sea  and  Arctic  Coast. 

The  interior  is  bounded  by  the  Alaska  Range  to  the  south,  the 
Kuskokwim,  Bendeleben,  and  Schwatka  mountains  to  the  west,  and  the  Brooks 
Range  to  the  north.  The  interior  is  part  of  the  Yukon  River  Drainage  Basin. 

The  Yukon  runs  about  1,100  miles  from  Eagle  near  the  Canadian  Border 
to  its  delta  on  Norton  Sound.  Its  major  tributaries  include  the  Koyukuk, 
Porcupine,  and  Tanana  rivers.  The  Kuskokwim  River  drains  the  region  between 
the  Kuskokwim  Mountains  and  the  Alaska  Range.  The  Kuskokwim  and  Yukon  form  a 
large  coastal  delta  on  the  Bering  Sea, reaching  from  Norton  Sound  to  Kuskokwim 
Bay.  Other  major  rivers  include  the  Copper,  emptying  on  the  south  coast,  the 
Susitna  on  Cook  Inlet,  the  Nushagak  on  Bristol  Bay,  the  Kobuk  and  Noatak  at 
Kotzebue,  and  the  Colville  and  Sagavanirktok  on  the  North  Slope.  These  majo 
physical  features  are  shown  in  Figure  2-2. 

The  climate  of  Alaska  is  influenced  by  topography  and  proximity  to  the 

1-4  3  4 

surrounding  seas.  Four  distinct  climatic  regions  have  been  described  ’ 

for  Alaska  --Maritime,  Transitional,  Arctic,  and  Continental.  These  climatic 

zones  are  distinguished  by  the  degree  of  moderation  by  exposure  to  maritime 

influences.  The  division  of  Alaska  into  the  four  zones  is  illustrated  in 

Figure  2-3.  The  Maritime  Zone  has  the  highest  precipitation  of  the  four 
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FIGURE  2-2 


FIGURE  2-3.  CLIMATIC  ZONES  OF  ALASKA 


1  5 

zones.  '  It  has  the  least  temperature  variation  moderated  by  the  proximity 
to  the  Pacific  Ocean.1  The  Continental  Zone  has  the  greatest  temperature 

c 

variation,  with  hotter  Summers  and  colder  Winters  than  the  other  zones, 

o 

Surface  wind  data  for  Alaska  exhibit  predominant  wind  directions 
Illustrated  In  Figure  2-4  during  Summer  and  Figure  2-5  during  Winter.  Sunnier 
and  Winter  predominant  winds  for  Bristol  Bay  are  Illustrated  In  Figure  2-6. 

BIOLOGICAL  CHARACTERISTICS  -  ALASKA  IN  GENERAL 

Alaska  Is  a  large  and  physically  diverse  state,  and  the  17  study 
locations  Include  most  of  the  State-  except  the  southeastern  panhandle.  The 
flora  and  fauna  of  Alaska  are  Just  as  diverse  and  have  made  cataloging  the 
resources  of  each  location  a  major  task.  A  generally  striking  feature  of 
most  of  the  locations,  particularly  the  southern  ones.  Is  the  tremendous 
abundance  of  some  of  the  species  that  man  has  been  able  to  count  or  In  some 
way  estimate.  Many  millions  of  birds  and  salmon  and  many  thousands  of  marine 
mammals  Inhabit  some  of  these  locations. 

Generalizations  about  Alaska 's  flora  and  fauna  are  difficult.  However, 
one  can  see  a  decline  In  diversity  of  species  as  the  more  northern  locations 
are  approached.  This  does  not  automatically  mean  a  correlated  decline  In 
general  biological  activity,  however,  is  In  some  of  the  northern  locations 
the  species  present  have  very  abundant  populations.  Another  generalization 
related  to  the  above  comments  Is  that  ecological  systems  generally  decline 
In  complexity  as  one  moves  furrier  north.  This  Is  a  reflection  of  the  re¬ 
duced  diversity.  A  general  marine  flora  description  Is  given  in  Appendix  A. 
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In  the  following  text  of  Section  2,  the  word  "protected"  is  used  with 

reference  to  floral  and  faunal  species.  In  every  case,  the  term  is  used  to 

indicate  a  species  that  has  legal  protection  in  the  United  States.  An  example 

is  all  of  the  marine  mammals  which  are  protected  under  the  Marine  Mammal  Pro- 

44 

tection  Act  of  1972.  This  Act  includes  sea  otters,  seals,  and  whales,  as 

well  as  polar  bear  Arctic  fox.  Protected  species  received  a  score  of  5 

in  the  evaluation  mat ri x  (Section  7).  Another  term  used  is  "endangered  species", 

19 

which  are  listed  i  .  '.  Fiili  and  Wildlife  report.  These  species  received 

a  score  of  10  in  the  evaluation  matrix. 

SPILL  MOOES 

In  order  to  compare  impacts  of  oil  spills  on  a  location-by-location 
basis,  the  study  was  directed  to  average  physical  characteristics,  instan¬ 
taneous  discharges,  single  spill  events,  representative  volumes,  representa¬ 
tive  seasons,  and  representative  oil  products.  In  regard  to  mode  of  spill, 
and  with  the  constraints  of  instantaneous  discharge  and  other  factors,  it  was 
felt  that  the  modal  differences  were  too  small  to  be  analyzed  by  the  method 
employed.  This  is  not  to  infer  that  spill  mode  is  not  important  for  any  real 
spill  which  may  occur.  Primary  differences  of  concern  are  where  releases 
of  crude  oil  or  refined  products  are  undetected  ar d/or  uncorrected  for  long 
time  periods.  An  example  of  an  undetected  case  could  be  small  discharge  from 
a  pipeline.  An  example  of  an  uncorrected  case  could  be  an  oil  rig  discharge 
under  harsh  Arctic  conditions. 

In  spite  of  the  assumed  equality  of  spill  mode  types  for  analyses 
purposes  of  this  study,  the  following  list  is  felt  to  be  a  reasonable  ranking 
of  spill  modes  in  terms  of  greatest  to  least  environmental  damage: 
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CRUDE  OIL 


REFINED  PRODUCTS 


Drilling  Rig  Discharge 

Pipeline  Break  or  Leak 

Tanker  Casualty 

Miscellaneous  Discharge 

Uncontrolled  Tanker  Ballast 
Discharge 

Tanker  Transfer  Operation 


Tanker  Casualty 
Barge  Casualty 

Drilling  Rig  Accidental  Discharge 
Miscellaneous  Spills 
Pipeline  Break  or  Leak 

Uncontrolled  Tanker  Ballast  Discharge 
Tanker  Transfer  Operation 


IMPACT  SCORING 

The  scoring  of  impacts  that  follows  in  this  section  results  from: 

(1)  the  interpretation  of  oil  dispersion  modelling  results  which  involves 
enveloping  the  computer-plotted  spill  to  give  a  maximum  area  of  spill  influence 
and  the  toxicities  of  the  involved  oil  product;  (2)  species  relative  abundance 
and  location,  and  (3)  species  relative  importance.  See  Section  7--Matrix 
Method  for  Impact  Evaluation--for  additional  details.  All  figures  (i.e.. 

Figures  2-10  and  2-11)  showing  oil  spills  at  a  location  are  not  the  computer¬ 
ized  plot  of  the  oil  spill  as  shown  in  Figure  5-7  but  a  maximum  area  of  influ¬ 
ence  of  the  oil  spill  in  the  time  frame  (generally  72  hours)  of  these  evalu¬ 
ations.  This  maximum  area  of  influence  results  from  an  enveloping  of  the 
computerized  plot  (see  discussion  on  p.  2-26) . 

The  time  frame  of  the  oil  spill  scenarios  evaluated  in  the  following 
section  was  generally  assumed  to  be  72  hours  (the  time  chosen  for  the  computer 
to  plot  a  scenario)  except  for  gasoline  scenarios  which  were  shorter  (24  hours). 
Impacts  were  judged  during  this  time  period  with  the  oil  moving  in  one  general 
direction  during  the  entire  scenario.  At  one  location  and  for  two  seasons, 
it  is  possible  that  the  72-hour  time  frame  used  can  result  in  the  seasonal 
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spills  Impacting  different  habitats  at  a  given  location.  It  is  also  possible 
that  two  oil  types  in  two  seasons  could  produce  similar  effects  even  though 
their  volumes  are  different;  i.e.,  a  very  toxic  diesel  spill  of  small  volume 
during  Summer  and  into  shallow  water  area  when  they  are  most  active  biologically 
may  have  a  similar  impact  when  compared  to  a  larger  Winter  spill  of  less  toxic 
crude  or  bunker  C  that  goes  offshore  into  deeper  water  that  is  less  biologi¬ 
cally  active.  A  Winter  oil  spill  that  remained  at  a  location  in  relatively 
unaltered  form  for  six  months  could  possibly  have  an  impact  ranking  approaching 
the  score  for  that  same  volume  oil  spill  in  the  Summer.  This  is  highly  unlikely 
with  the  physical  and  biological  processes  operating  to  alter  the  oil,  but  this 
illustrates  the  need  to  confine  impact  evaluation  to  relatively  short  time 
windows.  The  assumed  physical  and  biological  conditions  at  the  location  for 
the  hypothesized  spill  also  require  a  restricted  time  frame. 


The  locatlon-by-locatlon  matrix  evaluation  that  follows  presents  the 
results  of  this  investigation.  At  each  location,  the  cases  are  presented 
from  the  highest  scoring  case  to  the  lowest  scoring  case.  The  scores  them¬ 
selves  are  relative  impact  measurements  derived  from  the  evaluation  matrices. 
They  are  useful  only  in  ranking  cases  as  to  the  estimated  severity  of  environ¬ 
mental  impact.  Therefore,  low  scoring  cases  must  not  be  inferred  as  insig¬ 
nificant  oil  spills  but  as  low  ranked  cases  relative  to  the  highest  score 
at  a  given  location.  Low  ranked  cases  should  be  judged  as  detrimental  for 
the  following  reasons: 

1.  Oil  spilled  is  toxic  to  some  life  forms  in  very  low 
concentrations. 
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2.  011  hydrocarbons  may  Introduce  carcinogenic  compounds 
Into  the  environment,  either  direct  or  converted. 

3.  011  Is  a  scarce  resource  which  should  not  be  wasted. 

4.  Spilled  oil  Is  more  costly  to  clean  up  per  barrel 
than  It  Is  to  deliver.  (The  Me tula  spill  of  52,000 
tons  crude  oil  (364,000  barrels)  was  estimated  to 
cost  $25,000,000  to  $50,000,000  to  clean  up.  This 
Is  equivalent  to  $68  to  $136  per  barrel.) 

A.  RESULTS  AT  SELECTED  LOCATIONS  WITHOUT  CLEANUP 
(1)  OFFSHORE  YAKUTAT 

Yakutat  Is  located  on  the  Gulf  of  Alaska  coast  about  halfway  between 
Juneau  and  Valdez.  It  Is  on  the  southeastern  end  of  Yakutat  Bay  on  the 
coastal  flanks  of  the  St.  Ellas  Mountains.  The  oil  spill  site  Is  at  59°36'N 
latitude,  140°1'W  longitude,  and  Is  slightly  less  than  4  miles  west  of 
Ocean  Cape  (see  Figure  2-7  )  In  the  deepest  part  of  the  entrance  to  Yakutat 
Bay  closest  to  the  town  of  Yakutat. 

(a)  PHYSICAL  CHARACTERISTICS 

TEMPERATURES 

Yakutat  Is  located  In  the  Maritime  Climatic  Zone-**4  and  Is  charac¬ 
terized  by  moderate  temperatures  year-round.  Average  Summer  temperatures 
vary  between  42°F  and  59°fJ*8  Winter  temperatures  vary  between  20°F  and 
35°F.4’®  Downslope  drainage  off  the  St.  Ellas  Mountains  can  result  In  wide 
variations  of  temperature  over  short  distances.4  The  record  high  Is  86°F  and 
low  Is  -22°F.4,8 

Sea  temperatures  normally  vary  between  40°F  and  45°F  in  the  Winter  but 
may  vary  between  33°F  to  50°F.^  Summer  sea  temperatures  may  vary  between 


2-13 


FIGURE  2-7  .  THE  YAKUTAT  LOCATION  AND  SPILL  SITE 


NOTE:  The  broken  line  is  the  10  fathom  (60  feet)  contour.  Scale  can  be 

determined  from  an  axis  of  the  spill  site  cross  (equals  about  2  miles  or 
3.3  km). 
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45°F  to  65°F.^  Sea  ice  is  not  normally  present  at  this  location  except  as 
bergs  from  glaciers  at  the  head  of  Disenchantment  Bay.^»® 

SURFACE  MINDS 

Yakutat  is  subject  to  cyclonic  storms  which  track  through  the  Gulf  of 
Alaska  frequently  during  Fall,  Winter,  and  Spring.  Winds  are  mostly  from 
easterly  directions,  averaging  between  7  and  12  knots  in  speed. ^  During 
Summer  the  winds  are  more  from  the  east-southeast,  interspersed  with  periods 
of  calm.  Representative  winds  were  chosen  as  east  at  9.0  knots  in  Winter  and 
calm  in  Summer. 

SURFACE  CURRENTS 

Surface  sea  currents  in  the  vicinity  of  Yakutat  are  not  well  known. 

The  COAST  PILOT B  gave  only  a  diurnal  tidal  range  of  10.1  ft.  at  Yakutat. 

Rosenberg20  presented  information  that  showed  longshore  transport  off 
Yakutat  Bay  trending  west-northwest  at  low  velocities.  This  would  agree  with 
a  general  flow  into  the  Gulf  of  Alaska  forming  the  Alaskan  Gyre  farther  west. 

MSNW  assumed  surface  currents  are  parallel  to  the  coastline  off 
Yakutat  Bay  with  ebb  flow  (290°)  of  0.2  knots  and  flood  flow  (110°)  at  0.1 
knots.  In  the  Bay  itself,  MSNW  assumed  a  net  outflow  at  slightly  greater 
velocities  due  to  the  constrictions  of  the  Bay.  In  this  area,  MSNW  assumed 
surface  sea  currents  to  run  with  the  axis  of  the  Ray,  itself,  with  a  net  out¬ 
flow  due  to  freshwater  input  to  the  upner  portions  of  the  Bay.  The  tidal 
currents  used  in  Yakutat  Bay  were  ebb  (205°)  at  0.4  knots  and  flood  (025°) 
at  0.2  knots.  These  generalizations  were  used  in  the  modelling  of  the  spills. 

Research  in  progress  in  the  Gulf  of  Alaska  offshore  of  Yakutat  by  the 
National  Oceanographic  and  Atmospheric  Administration  (N0AA)  and  the  Gulf  of 
Alaska  Operators  Committee  (consortium  of  oil  companies  who  hope  to  drill  in 


2-15 


the  Gulf's  continental  shelf)  should  provide  better  Information  in  the 
future  as  to  the  tidal  and  wind  driven  currents  In  this  area  (including 
Yakutat  )  . 

(b)  BIOLOGICAL  CHARACTERISTICS 

Insufficient  biological  information  exists  for  Offshore  Yakutat 
vicinity,  particularly  in  the  coastal  shallow  marine  and  intertidal  areas. 
Basic  research  on  the  intertidal  area  is  now  underway  at  Yakutat  by  National 
Marine  Fisheries  Services  (NMFS),  Auke  Bay  Laboratory,  Alaska.  The  area 
is  assumed  to  be  fairly  rich  in  resources  as  is  the  adjacent  Gulf  of  Alaska 
area.  Resource  summaries  are  shown  in  Figures  2-8  and  2-9. 

FISHES 

SALMON  I  PS  -  All  five  species  of  North  American  salmon  inhabit  the 

vicinity  of  Yakutat.  Sockeye  and  coho  salmon  are  the  most  abundant. 

21  -23 

Estimates  '  of  salmon  abundance  (average  for  1960  through  1969)  are 
as  follows: 


SALMON 

MEAN 

King 

6,000 

Sockeye 

253,000 

Coho 

333,000 

Pink 

50,000 

Chum 

17,000 

The  timing  of  the  adult  runs  is  thought  to  be  similar  to  the  Bering  River 
District,  occurring  from  June  through  September.  Local  spawning  populations 
of  sockeye,  pink,  and  coho  salmon  are  found  here,  with  kings  and  chums  in 
very  low  abundance.  The  juveniles  move  from  fresh  water  in  late  Spring  and 
early  Summer  and  remain  in  coastal  marine  waters  until  September.  Pink 
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Waterfowl  ati'i  re,it>j  r<K 


Fo-l  ’l"St  i  no -Mol  tin-i  Area  Major  Mi'jration  Route 

m  Winterin')  Area  A  Seabird  Colony 

rifiWRF  ?-  8  _  vakutat  cofK.1  fnPATio::'.  <>r  rwircTio  ar-miRCis. 

SOII^Cf.:  Alaska  Depurti'Orit  of  I  isb  etal  Cane ,  »1  AW. '  >V l'. tl'E  A 'll)  ll/JHTAT, 
January  10/1. 


V/////A  Harbor  Seal  Concentration  Moose-Wintering  Area 

fMSi  Sea  Otter  Present  (*)  Sea  Lion  Concentration/Rookery 

FIGURE  2-9.  YAKUTAT  CONCENTRATIONS  d  SELECTED  RESOURCES. 

SOURCE:  Alaska  Department  of  Fish  and  Game,  AUSfA'S  WILDLIFE  AND  HAHITAT, 
January  1973. 


salmon  juveniles,  in  particular,  probably  remain  In  Yakutat  Bay  until  early 
September  before  moving  ir.to  the  Gulf  of  Alaska. 

Dolly  Varden  are  probably  abundant  in  streams  and  in  nearshore  marine 
waters  in  mid-Summer.  Steelhead  are  also  thought  to  be  present. 

The  migratory  habits  of  adult  and  juvenile  salmonids  in  the  ocean 
(at  or  near  the  surface)  are  felt  to  make  them  vulnerable  to  oil  pollution. 

Marine  fishes,  other  than  salmon,  are  not  well  defined  in  many  loca¬ 
tions  including  Yakutat  because  a  well-established  fishery  does  not  presently 
exist  for  some  species.  It  is  important  to  realize  that  commercial  opera¬ 
tions  may  start  or  stop  for  some  marine  fishes  in  any  given  location  in 
Alaska.  The  following  comments  for  most  marine  fishes  are  based  upon  limited 
past  and  present  fisheries.  Future  potential  fisheries  were  not  generally 
assessed. 

PACIFIC  HALIBUT  are  located  and  fished  commercially  offshore  of  this 
area  from  May  through  September,  and  Yakutat  is  of  moderate  importance  in 
landings.  Adults  spawn  in  depths  of  200  fathoms  offshore  from  December 
through  February.  Pelagic  eggs  and  larvae  are  produced.  Juveniles  are 
found  on  open  ocean  beaches  in  small  numbers  from  June  through  October,  with 
some  inside  of  Yakutat  Bay.13’24 

The  adults  in  deep  water  are  not  felt  to  be  directly  vulnerable  to  oil. 
A  Summer-Fall  spill  could  have  a  severe  short-term  impact  in  displacement  of 
adults  and  mortality  to  pelagic  eggs,  larvae,  and  shallow-water  inhak:  :.ng 
juveniles.  Long-term  impacts  are  not  thought  possible  with  the  potential  of 
continued  recruitment  by  pelagic  larvae  drifting  in  to  the  area.  Greater 
long-term  impacts  could  occur  with  any  oil  spill  damage  to  food  organisms. 
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OTHER  FLATFISH  -  A  variety  of  other  flatfish  are  located  here.  Starry 
flounder  are  probably  numerous  in  Yakutat  Bay,  while  off  the  Bay  flatheau 
sole  are  thought  to  be  relatively  more  numerous.  None  are  now  of  commercial 
importance.  Some  are  probably  included  In  the  foreign  trawl  catch.  One 
source  showed  trace  catches  of  “other"  flatfish  in  this  vicinity. 

Vulnerability  is  most  probable  with  the  shallower  water  species  such 
as  starry  flounder,  flathead  sole,  and  butter  sole. 

OTHER  MARINE  FISH  -  International  Pacific  Halibut  Commission  (IPHC) 
catches  in  this  area  also  included  walleye  pollock,  Pacific  tomcod,  smelt 
(eulachon),  and  cottids  (sculpins).  ^ 

The  general  vulnerability  of  this  group  is  quite  variable  with  smelt 
and  tomcod  most  vulnerable  and  the  sculpins  least  vulnerable. 

SHELLFISHES 

KING  CRAB  are  absent. 

TANNER  CRAB  are  present  in  many  locations  in  the  Yakutat  vicinity.^ 
Floating  larvae  and  their  surface  location  increase  the  vulnerability  of 
this  crab  with  the  adults  living  in  deeper  waters  (  see  Offshore  Port  Graham 
for  further  life  history  information). 

DUNGENESS  CRAB  are  present  in  several  locations  outside  of  Yakutat 
Bay  and  off  the  east  side  of  the  Bay's  mouthJ6  The  shallow-water 
habitat  of  this  species  and  its  free- swimming  larvae  make  it  quite  vulnerable 
to  oil  spills  on  surface  waters  and  in  shallow  waters  (see  Offshore  Port 
Graham  for  further  life  history  information). 

SHRIMP  are  indicated  in  Yakutat  Bay  in  quantities  from  trace  catches 
to  catches  greater  than  5,000-lbs  per  hour  of  trawlingJ6  These  animals 
are  probably  present  year-round.  The  adult  and  early  life  stages  are 
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probably  as  sensitive  to  oil  pollution  as  the  crab  species. 10  Adults  make 
vertical  movements  in  water  column  which  at  times  place  shrimp  near  the 
surface  and  any  oil  products  that  might  be  present. 

RAZOR  CLAMS  are  reported  at  Yakutat.^  Another  source^5  did  not  re¬ 
port  them  in  a  tentative  survey  report;  however,  high  waves  during  the 
sampling  period  greatly  affected  this  intertidal  sampling  effort.  MSNW 
assumed  razor  clams  were  present  and  abundant  in  the  intertidal  sand/mud 
habitat  and  quite  vulnerable  to  oil  soills.  (See  Drift  River  comments  on 
razor  clams. ) 

SCALLOPS  -  Weathervane  scallops  are  reported  by  one  source^  as 
present.  Maturgo^  indicated  that  traces  to  <  200  lbs  per  nour  trawling 
were  taken  in  NMFS  exploratory  efforts  in  this  area.  A  scallop  fishery  did 
<_y. i s t  off  Yakutat  in  about  50  to  100  fathoms  but  is  not  lonqer  viable.^ 
Vulnerability  to  oil  spills  was  assumed  moderate  because  some  oil  products 
could  reach  the  early  life  stages  and  adults  in  shallower  waters. 

WATERFOWL 

Little  quantitative  information  exists  for  waterfowl  at  Yakutat.  The 
area  is  shown  as  a  major  waterfowl  and  seabird  miqration  route  by  Alaska 
Department  of  Fish  and  Game  (ADF&G).17 

DUCKS  -  ADF&G ^ 7  list  Yakutat  as  a  major  miqration  area  for  ducks, 
particularly  the  intertidal  areas  and  nearshore  areas.  Untold  thousands  of 
ducks  are  in  the  entire  area  during  Spring  and  Fall  of  the  year.  Overwinter¬ 
ing  at  Yakutat  exists  for  mallards,  some  diving  ducks,  and  sea  docks.  ^ 

The  area  of  overwintering  includes  the  southeast  shore  of  Yakutat  Bay  on  both 
sides  of  the  town  of  Yakutat. 
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GEESE  also  are  present  during  Spring  and  Fall  migration  periods. 
ADF&G  ^estimates  10,000  snow  geese  and  10,000  Canada  geese.  Yakutat  is 
also  an  important  overwintering  area  for  large  numbers  of  Canada  geese.  17 

SWANS  utilize  the  Yakutat  vicinity  as  an  important  migration  zone 
(both  trumpeter  and  whistling  swans)  and  a  small  population  of  trumpeter 
swans  overwinter  in  the  area.  This  species  is  classified  as  rare  and 
endangered. 

SEABIRDS  are  very  numerous  with  colonies  throughout  this  area.  Pre¬ 
dominant  species  include  glaucous-winped  gulls,  piqeon  gillemots,  and  black¬ 
legged  kittiwakesJ7  Seabirds  are  assumed  to  be  very  sensitive  to  oil 
spills. 

SHOREBIRDS  are  numerous  at  Yakutat  on  beaches  and  mud  flats  but  are 
thought  to  be  less  sensitive  to  direct  effects  of  oil  spills  as  compared  to 
seabirds.  However,  the  food  organisms  of  shorebirds  (primarily  infauna  in 
beaches  and  mud  flats)  are  thought  to  be  very  susctDtible  to  oil  spills. 
Thus,  the  indirect  effects  of  oil  may  be  significant.  The  juvenile  shore- 
birds  (Spring  season)  are  also  thought  to  be  more  sensitive  than  adults  to 
direct  oil  spill  effects  due  to  their  limited  mobility. 

The  entire  group  of  waterfowl  is  vulnerable  to  oil  spills  to  the 
degree  that  they  are  dependent  on  marine  waters  at  Yakutat.  (See  the  water- 
fowl  portion  of  Section  4  for  further  comment  on  the  susceptibility  of  these 
birds  to  oil . ) 
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MARINE  MAMMALS 

SEA  OTTERS  are  not  abundant  at  Yakutat  although  total  numbers  are 
unknown.  They  were  reintroduced  In  1966  and  have  been  observed  In  the 
Yakutat  area.1^  The  low  population  Is  believed  to  be  Increasing. 

Pupping  peaks  In  late  Spring  but  may  occur  at  any  time  of  the  year. 
Female  otters  with  dependent  pups  can,  therefore,  be  In  the  vicinity  year- 
round. 

Otters  require  insulation  (fur)  to  maintain  body  temperatures  and  are 
felt  to  be  quite  sensitive  to  oil  products  which  mat  their  fur  and  cause  it 
to  lose  its  insulating  ability.  One  source  ^  believes  that  most  marine 

mammals  can  avoid  oil  slicks.  This  would  seem  to  be  dependent  on  the  magni¬ 
tude  and  location  of  a  slick  and  the  amount  of  occupied  sea  otter  habitat  at 
that  location. 

HARBOR  SEALS  are  very  abundant  in  the  area  with  heaviest  populations 
in  Yakutat  Bay.  17  Although  now  protected,  recent  past  harvest  of  harbor 
seals  numbered  4,000  to  6,000  per  year  in  this  general  area.17  Two  areas 
of  high  density  denoted  by  ADF&G17  are  west  of  Yakutat  Bay  on  the  open  coast 
at  the  mouth  of  Dangerous  River  and  in  Dry  Bay. 

Pupping  is  known  to  occur  from  late  May  through  July  in  the  Chugach 
Islands  at  the  mouth  of  Cook  Inlet  and  over  500  miles  west  of  Yakutat.10 

Harbor  seals  appear  resistant  to  direct  oil  impacts  but  could  be 
affected  if  food  items  (including  fish)  are  impacted.  Pups  are  expected  to 
be  vulnerable  during  the  first  several  weeks  of  life  when  they  possess  a  fur 
natal  coat  (lanugo). 
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SEA  LIONS  are  present  throughout  the  area  with  a  population  of  1,000 


« 

at  SI  tragi  Bluffs  just  off  Yakutat  Bay  and  to  the  west.  Sea  lion  vulnera¬ 
bility  to  oil  appears  to  parallel  harbor  seals. 

WHALES  AND  PORPOISES  are  present  at  Yakutat,  with  Dali  and  harbor  por¬ 
poises  in  coastal  waters  and  humpback  and  finback  whales  in  outer  waters  J7 
Gray  whales  migrate  through  this  area.  Little  direct  oil  impacts  are  ex¬ 
pected  for  this  group.  Indirect  impacts  via  the  food  web  are  possible.  The 
porpoises  and  whales  are  currently  protected  in  the  'J.S.  and  the  three  whale 
species  are  listed  as  endangered.^ 

TERRESTRIAL  MAMMALS 

BROWN  BEAR  are  present  in  this  vicinity,  but  there  is  no  precise 
estimate  of  numbers  in  the  area.  17  Hunters  take  15  to  20  per  year. 

BLACK  BEAR  are  present  but,  again,  no  population  estimates  are  avail¬ 
able.  The  major  concern  here  is  the  rare  glacier  bear-color  phase  which  may 
be  given  endangered  status  in  the  future. 

WOLVES  AND  WOLVERINES  are  relatively  few  in  number  in  this  area.^7 
MOOSE  are  estimated  to  number  4,000  to  5,000  in  the  general  area,  with 
an  annual  kill  of  30  animals  J7  This  herd  is  said  to  have  the  highest  pro¬ 
ductivity  of  any  American  moose  herdJ7 

SMALL  MAMMALS  are  present  in  the  area  in  willow  flats  and  marshes. 

AQUATIC  FURBEARERS  (river  otter,  mink,  muskrat,  beaver)  are  present  in 

1  ft 

moderate  numbers  in  the  area10  occupying  beaches,  estuaries,  and  marshes. 
This  species  will  be  vulnerable  to  oil  spills  which  extend  into  fresh  water 
and/or  estuarine  areas  occupied  by  tt.ese  animals.  Impact  is  assumed  to 
parallel  those  of  the  sea  otter  in  the  marine  environment. 
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The  remaining  terrestrial  mamnals  do  not,  as  a  group,  appear  particu¬ 
larly  vulnerable  to  direct  oil  spills.  Indirect  impacts  through  the  food 
chain  are  possible  (i.e.,  impact  the  salmon  eaten  by  bears)  but  are  not 
judged  to  be  particularly  significant. 

Terrestrial  mammals  may  be  disturbed  by  man's  activities  In  monitoring 
and  cleaning  up  spills.  This  would  include  immediate  direct  disturbance  and 
possibly  longer  term  habitat  alteration 

FLORA 

A  number  of  strand  (beach)  vegetation  species  have  their  northern-most 

68 

distribution  at  Yakutat  according  to  Breckon  and  Barbour.  Stair  and 
Pennell^9  reported  that  small  willows  and  alders  also  occur  near  the  shore. 
Based  on  the  digitized  shoreline  substrate  data  assumed  in  spill  modeling, 
about  55  percent  of  the  shoreline  within  a  50-km  square  of  the  spill  site 
might  be  covered  with  strand  vegetation  in  Summer.  Strand  vegegation  should 
be  absent  iri  Winter  months. 

Terrestrial  vegetation  is  not  expected  to  be  significantly  affected  by 
the  spill  specified  for  Yakutat. 

MSNW  did  not  find  published  reports  of  eelgrass  occuring  in  this  area; 
however,  because  this  species  is  commonly  found  north  and  south  of  Yakutat  ^ 
and  the  exposure  would  appear  to  favor  some  eelgrass  bed  formation,  it  is 
assumed  that  18  percent  of  the  area,  which  Is  sandy,  is  occupied  by  this 
species.  Likewise,  there  are  no  studies  of  marine  algal  vegetation  from 
this  area,  but  the  vegetation  is  assumed  to  be  like  the  south  Alaskan 
phytogeographical  area  (see  Appendix  A).  In  the  Summer,  45  percent  of  the 
intertidal  and  45  percent  of  the  shallow  subtidal  bottom  areas  would  be 
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covered  with  vegetation.  As  much  as  25  percent  of  the  surface  might  be 
occupied  by  floating  kelp  beds.  In  Winter,  13  percent  of  the  intertidal  and 
22  percent  of  the  shallow  subtidal  bottom  would  be  covered,  while  floating 

kelp  would  be  lacking.  According  to  Tarr  and  Martin^  (also  see  Brongersma- 

72 

Sanders  ),  this  area  has  been  disturbed  in  the  past  by  elevation  changes 
resulting  from  earthquakes  which  have  caused  extensive  marine  algal  mortalities. 

Further  details  on  the  physical  and  biological  characteristics  for 
this  location  are  given  in  Appendix  D. 

(c)  RESULTS 

As  a  consequence  of  the  calm  winds  and  slow  currents  encountered  at 
Yakutat  in  the  Sumner,  the  spilled  oil  products  reached  the  shore  quite 
slowly.  The  Winter  conditions,  on  the  other  hand,  caused  the  slick  to  move 
out  into  the  Gulf  of  Alaska  and  not  reach  land  at  all.  This  resulted  in  totally 
different  Summer  and  Winter  scenarios  which  makes  meaningful  comparisons 
between  them  impossible. 

The  greatest  impact  score  at  Yakutat  was  the  result  of  the  50,000-bbl 
spill  of  diesel-2  in  the  Sumner.  While  gasoline  spread  faster  and  was  com¬ 
parably  toxic,  it  produced  lower  scores  due  to  the  short  life  of  the  spill. 

The  pelagic  habitat  contributed  41  percent  of  the  Sumner  impact  with 
salmon,  smelt,  and  herring  being  impacted  significantly.  Shrimp  were  also 
heavily  impacted  in  this  scenario. 

In  the  Winter  cases,  herring,  smelt,  seabirds,  shrimp,  and  scallops 
contributed  heavily  to  the  overall  score. 

The  10,000-bbl  spills  of  diesel-2  and  crude  oil  also  had  significant 
impacts  in  both  the  Summer  and  the  Winter  cases. 
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PHYSICAL  FATE  OF  SPILLS 


Two  oil  spill  scenarios  were  examined  at  Yakutat.  The  first  scenario, 
using  most  probable  Summer  conditions  resulted  in  oil  being  primarily  dispersed 
through  the  spreading  dynamics  of  the  spill  product  rather  than  wind  and  cur¬ 
rent.  This  scenario  used  calm  as  the  most  probable  wind  condition  and  the 
currents  offshore  from  Yakutat  In  the  Gulf  of  Alaska  were  less  than  one  knot. 

The  spreading  of  diesel -2  reached  shore  at  Ocean  Cape  in  approximately  36  hours 
and  of  crude  oil  in  48  hours.  Gasoline  and  bunker  C  were  judged  to  not  reach 
the  shoreline  during  the  time  period  examined.  The  second  scenario,  using 
most  probable  Winter  conditions  resulted  in  oil  moving  in  a  westerly  direction 
into  the  Gulf  of  Alaska  parallel  to  the  bluff  across  Yakutat  Bay  from  Yakutat. 
This  scenario  did  not  impact  either  intertidal  areas  or  land.  The  differing 
habitat  impacts  and  spill  trajectories  make  cross-seasonal  comparisons  at  this 
site  almost  meaningless.  Summer  scenario  cases  will  be  compared  within  them¬ 
selves,  as  will  Winter  cases.  Cases  will  be  discussed  successively  from  high¬ 
est  to  lowest  impact  scores.  See  Figures  2-10  and  2-11  for  oil  trajectories. 

The  spill  areas,  and  their  time  history,  were  determined  using  the 
spreading  and  dispersion  model  discussed  in  Chapter  5.  It  is  recognized  that 
many  variables  may  influence  the  accuracy  of  such  spill  area  predictions; 
for  example,  uncertainty  of  the  climatic/oceanic  variables  (wind,  current, 
etc.),  as  well  as  uncertainty  of  physical/chemical  property  changes  with  time, 
temperature,  and  other  environmental  factors.  Consequently,  to  estimate  most 
probable  scenarios  for  evaluating  impact  at  Yakutat  and  following  locations, 
an  "enveloping"  approach  was  selected.  Enveloping  involves  the  application 
of  multipliers  to  the  calculated  slick  dimensions  at  a  given  instant  of  time, 
and  hence  is  an  estimate  of  the  maximum  likely  impacted  area  at  a  specific  time. 
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FIGURE  2-10  YAKUTAT  SUMMER  50,000  RBL  SPILL  ENVELOPES 
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FIGURE  2-11  YAKUTAT  WHITER  50,000  BBL  SPILL  ENVELOPES 
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Since  the  different  generic  oil  types  (bunker  C,  crude,  diesel,  gasoline) 
exhibit  different  behavior  in  spreading,  evaporation,  dissolution,  and  trans¬ 
port,  a  different  factor  for  each  type  was  judged  appropriate.  The  factors  of 
2  for  bunker  C,  3  for  crude,  4  for  diesel,  and  5  for  gasoline  reflect  primarily 
increased  viscosity  and  cohesiveness  of  the  slick,  but  also  differences  in 
evaporation  and  dissolution  properties  influencing  toxicity.  It  must  be 
emphasized  that  the  areal  extent  of  the  envelope  does  not  represent  an  area 
covered  by  a  specific  spill,  but  rather  that  the  spill  (of  the  size  calculated 
by  the  model)  is  equally  likely  to  be  located  in,  or  have  passed  over,  any 
region  included  in  the  envelope. 

CASE  DISCUSSION 

Table  2-1.  presents  the  results  of  the  oil  spill  scenarios  examined  at 
Yakutat  without  cleanup. 

CASE  1:  SUMMER,  DIESEL-2,  50,000  BBLS  -  IMPACT  SCORE  11,351 

THE  PELAGIC  HABITAT  contributed  41  percent  (4,639)  of  the  impact  score 
for  this  case.  For  this  case  and  followinq  cases  with  Impact  Scores  at  all 
sites,  those  species  which  were  judged  to  receive  the  highest  impacts  in  each 
habitat  will  be  listed.  The  discussion  for  the  highest  cases  (one  case  at  a 
minimum  foreach  site)  will  describe  the  abundance,  importance, and  impact 
ratings  which  were  contributory  in  these  species  high  impact  scores.  Phyto¬ 
plankton  (164),  zooplankton  (164),  ichthyoplankton  (182),  Pacific  sandlance 
(164),  herring  (193),  smelt  (193),  crab  larvae  (193),  sockeye  salmon  (290), 


Figures  in  parentheses  are  the  impact  scores  for  the  habitat  of  species 
being  discussed.  Some  species  are  present  in  more  than  one  habitat. 
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TABLE  2-1.  YAKUTAT  CASE  RESULTS  NO  CLEANUP 


SPILL  TYPE 

AND  SEASON 

50,000 

S_P 

I  L  L 

S  I 

Z  E 

(1) 

100 

(1) 

10,000 

(1) 

1 ,000 

Diesel-2 

11,351 

m(2) 

8,357 

[2] 

3,899 

[5] 

729 

[16] 

cr 

LU 

Crude  Oil 

6,583 

(3! 

4,565 

[4] 

2,302 

[8] 

275 

[22] 

SI 

jr 

ZD 

LT) 

Bunker  C 

1,950 

110) 

1,101 

[14] 

638 

[17] 

134 

[25] 

Ga  sol ine 

535 

[IB] 

337 

[21] 

91 

[29] 

13 

[31] 

Diesel -2 

3,111 

[6] 

2,704 

[7] 

1 ,616 

[12] 

270 

[23] 

cc 

LU 

Crude  Oil 

2,056 

(9) 

1,186 

[13] 

453 

[20] 

97 

[28] 

h- 

5 

Bunker  C 

1,633 

[11] 

922 

[15] 

534 

[19] 

113 

[27] 

Gasoline 

200 

[24] 

126 

[26] 

34 

[30] 

5 

[32] 

^Scores  for  all  spills  less  than  50,000  barrels  are  estimated.  See 

Case  2  below. 

2 

Numbers  in  brackets  are  the  case  numbers  that  follow. 

coho  salmon  (1,450),  and  seabirds  (1,290)  were  major  contributors  in  this 
habitat.  Ichthyoplankton,  coho  salmon  and  seabirds  were  among  the  most  abundant 
species  in  this  habitat.  Sockeye  and  coho  salmon  were  rated  moderate  and 
herrinn  minor  in  commercial  importance  in  this  habitat.  Sockeye  and  coho 
salmon  were  rated  minor  in  recreational  importance  in  this  habitat.  Herring 
and  the  salmon  were  rated  minor  in  subsistence  importance  in  this  habitat. 

All  of  these  species  were  judged  to  be  among  the  most  sensitive  to  a  diesel-2 
spill  in  this  habitat.  Seabirds  were  classified  as  protected. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  32  percent  (3,663)  of  the 
impact  score  for  this  case.  Dungeness  crab  (387),  shrimp  (2,700),  razor  clam 
(109),  and  other  marine  invertebrates  (164)  were  the  major  contributors  in 
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this  habitat.  All  species  were  among  the  most  abundant  in  this  habitat. 
Dungeness  crab  were  rated  minor  in  commercial  and  subsistence  importance  and 
shrimp  were  rated  moderate  in  commercial  importance.  The  crab  and  shrimp  were 
judged  to  be  the  most  sensitive  to  a  diesel-2  spill  in  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  11  percent  (1,245) 
of  the  impact  score  for  this  case.  Pacific  halibut  (144),  walleye  pollock 
(144),  tanner  crab  (219),  scallops  (364),  and  other  marine  invertebrates  were 
the  major  contributors  in  this  habitat.  These  species  were  the  most  abundant 
in  this  habitat.  Halibut  and  pollock  were  rated  moderate,  and  crab  and 
scallops  were  rated  minor  in  commercial  importance;  pollock  and  halibut  were 
rated  minor  in  commercial  and  subsistence  importance;  crab  and  scallops  were 
rated  minor  in  subsistence  importance  in  this  habitat.  Crab,  scallops,  and 
invertebrates  were  judged  to  be  among  the  most  sensitive  to  a  diesel-2  spill 
in  this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  7  percent  (7/3)  of  the  impact 
score  for  this  case.  Razor  clam  (128)  and  shorebirds  (300)  were  the  major  con¬ 
tributors  in  this  habitat.  Shorebirds  were  the  most  abundant  species  in  this 
habitat.  Razor  clams  were  rated  minor  in  recreational  importance  and  moderate 
in  subsistence  importance  in  this  habitat.  Both  species  were  among  the  most 
sensitive  to  a  diesel-2  spill  in  this  habitat.  Shorebirds  were  classified  as 
protected. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  1  percent  (167)  of  the  impact 
score  in  this  case.  No  species  was  a  major  contributor  to  the  impact  score  in 
this  habitat. 
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THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  6  percent  (702)  of  the 
impact  score  in  this  case.  Smelt  (193),  hardshell  bivalves  (193),  and  shore- 
birds  (128)  were  the  major  contributors  in  this  habitat.  Shorebirds  were  the 
most  abundant  species  in  this  habitat.  Hardshell  bivalves  were  rated  minor 
in  recreational  importance,  and,  along  with  smelt,  were  rated  minor  in  subsist¬ 
ence  importance.  Smelt  and  bivalves  were  judged  to  be  among  the  most  sensitive 
to  a  diesel-2  spill  in  this  habitat.  Shorebirds  were  classified  as  protected. 

THE  TERRESTRIAL  HABITAT  contributed  1  percent  (152)  of  the  impact  score 
in  this  case.  No  species  was  a  major  contributor  to  the  impact  score  in  this 
habitat. 

Table  2-2.  presents  the  complete  results  for  Case  1. 

CASE  2:  SUMMER,  DIESEl-2,  10,000  BBLS  -  ESTIMATED  SCORE  8,357 

Cases  having  Estimated  Scores  were  not  evaluated  by  using  the  matrix, 
but  were  estimated  by  extrapolating  the  results  of  similar  cases  either  at  the 
same  spill  location  or  at  other  locations  judged  to  be  comparable  by  the  study 
team.  Habitat  and  species  scores  for  these  cases  were  estimated  in  the  same 
manner.  Cases  with  Estimated  Scores  will  be  discussed  internally,  without 
cross  comparison  to  cases  with  Impact  Scores . 

THE  PELAGIC  HABITAT  contributed  41  percent  (3,415)  of  the  score  for  this 
case.  Ichthyoplankton ,  herring,  smelt,  crab  larvae,  sockeye  salmon,  coho 
salmon,  and  seabirds  were  judged  to  be  the  major  contributors  to  the  score 
in  this  habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  32  percent  (2,697)  of  the  score 
for  this  case.  Dungeness  crab  and  shrimp  were  judged  to  be  the  major  contri¬ 
butors  to  the  score  in  this  habitat. 
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THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  11  percent  (917)  of 
the  score  for  this  case.  Tanner  crab,  scallops  and  other  marine  invertebrates 
were  judged  to  be  the  major  contributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  7  percent  (569)  of  the  score 
for  this  case.  Shorebirds  were  judged  to  be  the  major  contributor  to  the  score 
in  this  habitat. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  2  percent  (123)  of  the  score  for 
this  case.  No  species  was  judged  to  be  a  major  contributor  to  the  score  in  this 
habitat. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  6  percent  (517)  of  the 
score  for  this  case.  Smelt  and  hardshell  bivalves  were  judged  to  be  the  major 
contributors  to  the  score  in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  1  percent  (119)  of  the  score  for  this 
case.  No  species  was  judged  to  be  a  major  contributor  to  the  score  in  this  case. 

CASE  3:  SUMMER,  CRUDE  OIL,  50,000  BBLS  -  IMPACT  SCORE  6,583 

THE  PELAGIC  HABITAT  contributed  34  percent  (2,238)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  the  change  in  impact  score  for  this 
habitat  from  Case  1  is  accounted  for  by  the  following  species: 

Harbor  Seal  increased  to  75  from  0 

Phytoplankton  reduced  to  77  from  164 

Zooplankton  reduced  to  77  from  164 

Ichthyoplankton  reduced  to  85  from  182 

Greetings  reduced  to  0  from  240 

Pacific  Sandlance  reduced  to  18  from  164 

Smelt  reduced  to  109  from  193 
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King  Salmon 

reduced 

to 

21 

from 

81 

Chum  Salmon 

reduced 

to 

21 

from 

81 

Sockeye  Salmon 

reduced 

to 

77 

from 

290 

Pink  Salmon 

reduced 

to 

21 

from 

81 

Coho  Salmon 

reduced 

to  383 

f  rom 

1,450 

Seabi rds 

reduced 

to  683 

from 

1,208 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  26  percent  (1,683)  of  the 
impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat  from 
Case  1  is  accounted  for  by  the  following  specier: 


Cods 

Sculpins 

Pacific  Sandlance 
Razor  Clam 
Other  Bivalves 
Other  Flatfish 
Shrimp 


increased  to  153  from  36 
increased  to  109  from  51 
increased  to  164  from  77 
increased  to  193  from  109 
increased  to  97  from  55 
increased  to  77  from  18 
reduced  to  273  from  2,700 


THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  27  percent  (1,781) 
of  the  impact  score  for  this  case.  With  minor  exceptions,  the  increase  in 
impact  score  for  this  habitat  from  Case  1  is  accounted  for  by  the  following 
species: 


King  Crab 

increased 

to  64 

from 

36 

Tanner  Crab 

increased 

to  387 

from 

219 

Seal  lops 

increased 

to  644 

from 

364 
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THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  9  percent  (561)  of  the  impact 
score  for  this  case.  With  minor  exceptions,  the  change  in  impact  score  for 
this  habitat  from  Case  1  is  accounted  for  by  the  following  species: 


Ducks 

increased 

to 

120  from 

30 

Shorebirds 

reduced 

to 

75  from 

300 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  3  percent  (165)  of  the  impact 
score  for  this  case.  With  a  minor  exception,  this  habitat's  result  was  the  same 
as  for  Case  1 . 

THE  TERRESTRIAL  HABITAT  contributed  1  percent  (41)  of  the  impact  score  for 
this  case.  The  decrease  in  impact  score  for  this  habitat  from  Case  1  is  ac¬ 
counted  for  by  the  following  species: 


Other  Mammals 

reduced 

to 

0  from 

20 

Raptors 

reduced 

to 

0  from 

75 

Other  Birds 

reduced 

to 

0  from 

20 

CASE  4:  SUMMER,  CRUDE  OIL,  10,000  SSLS  -  ESTIMATED  SCORE  4,565 

THE  PELAGIC  HABITAT  contributed  34  percent  (1,552)  of  the  score  for  this 
case.  Herring,  crab  larvae,  coho  salmon,  and  seabirds  were  judged  to  be  the 
major  contributors  to  the  score  in  this  habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  26  percent  (1,167)  of  the 
score  for  this  case.  Dungeness  crab,  shrimp,  and  razor  clams  were  judged  to  be 
the  major  contributors  to  the  score  in  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABI TAT  contributed  27  percent  (1,235)  of 
the  score  for  this  case.  Tanner  crab,  scallops,  and  other  marine  invertebrates 
were  judged  to  be  the  major  contributors  to  the  score  in  this  habitat. 
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THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  9  percent  (389),  THE  INTER¬ 
TIDAL  SAND/MUD  HABITAT  contributed  2  percent  (114),  THE  INTERTIDAL  COBBLE/GRAVEL 
HABITAT  contributed  2  percent  (79),  and  THE  TERRESTRIAL  HABITAT  contributed 
1  percent  (28)  of  the  score  for  this  case.  No  species  in  any  of  these  habitats 
were  judged  to  be  major  contributors  to  the  score  in  this  case. 

CASE  5:  SUMMER,  DIESEL-2,  1,000  BBLS  -  ESTIMATED  SCORE  3,899 

THE  PELAGIC  HABITAT  contributed  41  percent  (1,593)  of  the  score  for  this 
case.  Sockeye  salmon,  coho  salmon,  and  seabirds  were  judged  to  be  the  major 
contributors  to  the  score  in  this  habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  32  percent  (1,258)  of  the 
score  for  this  case.  Dungeness  crab  and  shrimp  were  judged  to  be  the  major 
contributors  to  the  score  in  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  11  percent  (428)  of 
the  score  for  this  case.  Tanner  crab  and  scallops  were  judged  to  be  the  major 
contributors  to  the  score  in  th’s  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  7  percent  (265)  of  the  score 
for  this  case.  Shorebirds  were  judged  to  be  the  major  contributor  to  the  score 
in  this  habitat. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  1  percent  (57),  THE  INTERTIDAL 
COBBLE/GRAVEL  HABITAT  contributed  6  percent  (241),  and  THE  TERRESTRIAL  HABITAT 
contributed  1  percent  (56)  of  the  score  for  this  case.  No  species  in  any  of 
these  habitats  was  judged  to  contribute  significantly  to  the  score. 
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CASE  6:  WINTER,  DIESEL-2,  50,000  BBLS  -  IMPACT  SCORE  3,111 


THE  PELAGIC  HABITAT  contributed  39  percent  (1,215)  of  the  impact  score 
tor  this  case.  Herring  (193),  smelt  (193),  and  seabirds  (456)  were  the  major 
contributors  to  the  impact  score  in  this  habitat.  Seabirds  were  one  of  the 
most  abundant  species  in  this  habitat.  Herring  were  rated  minor  in  commercial 
importance,  and  smelt  were  rated  minor  in  subsistence  importance.  The  three 
species  were  judged  to  be  among  the  most  sensitive  to  a  diesel-2  spill  in  this 
habitat.  Seabirds  were  classified  as  protected. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  32  percent  (997)  of  the  impact 
score  for  this  case.  Pacific  sandlance  (164),  Dungeness  crab  (109),  shrimp  (273), 
and  razor  clam  (109)  were  the  major  contributors  to  the  impact  score  in  this  habi¬ 
tat.  Sandlance,  shrimp,  and  razor  clam  were  the  most  abundant  species  in  this 
habitat.  Shrimp  were  rated  moderate,  and  crab  minor  in  commercial  and  subsist¬ 
ence  importance. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  29  percent  (899)  of 
the  impact  score  for  this  case.  Tanner  crab  (219)  and  scallops  (364)  were  the 
major  contributors  to  the  impact  score  in  this  habitat.  These  species  were  the 
most  abundant,  rated  minor  in  commercial  and  subsistence  importance,  and  judged 
to  be  among  the  most  sensitive  in  this  habitat  to  a  diesel-2  spill. 

Table  2-3.  presents  the  complete  results  of  Case  6. 

CASE  7:  WINTER,  D IE5EL-2,  10,000  BBLS  -  ESTIMATED  SCORE  2,704 

THE  PELAGIC  HABITAT  contributed  39  percent  (1,056)  of  the  score  for  this 
case.  Herring,  smelt,  and  seabirds  were  judged  to  be  the  major  contributors 
to  the  score  in  this  habitat. 
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TABLE  2-3.  (CONT1 D . 
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THE  SUBTI DAL  SAND/MUD  HABITAT  contributed  32  percent  (867)  of  the  score 


for  this  case.  Pacific  sandlance  and  shrimp  were  judged  to  be  the  major  con¬ 
tributors  to  the  score  in  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  29  percent  (2,704) 
of  the  score  for  this  case.  Tanner  crab  and  scallops  were  judged  to  be  the 
major  contributors  to  the  score  in  this  habitat. 

CASE  8:  SUMMER,  CRUDE  OIL,  1,000  BBLS  -  ESTIMATED  SCORE  2,302 

THE  PELAGIC  HABITAT  contributed  34  percent  (783)  of  the  score  for  this 
case.  Coho  •‘alnon  and  seabirds  were  judged  to  be  the  major  contributors  to 
the  score  in  this  habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  26  percent  (588)  of  the  score 
for  this  case.  Dungeness  crab  and  shrimp  were  judged  to  be  the  major  contri¬ 
butor  to  the  score  in  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  27  percent  (623)  of 
the  score  in  this  case.  Tanner  crabs  and  scallops  were  judged  to  be  the  major 
contributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  9  percent  (196),  THE  INTER¬ 
TIDAL  ROCKY  HABITAT  contributed  2  percent  (57),  THE  INTERTIDAL  COBBLE/GRAVEL 
HABITAT  contributed  2  percent  (40),  and  THE  TERRESTRIAL  HABITAT  contributed 
1  percent  (14)  of  the  score  for  this  case.  No  species  in  any  of  these  habitats 
were  judged  to  be  major  contributors  to  the  impact  score  in  this  case. 

CAS E  9: _ WINTER,  CRUDE  OIL,  50,000  BBLS  -  IMPACT  SCORE  2,056 

THE  PELAGIC  HABITAT  contributed  45  percent  (922)  of  the  impact  score  for 
this  case.  With  minor  exceptions,  the  change  in  impact  score  for  this  habitat 
from  Case  6  is  accounted  for  by  the  following  species: 
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Sea  Otter 


Increased  to  81  from  5 


Ichthyoplankton 

reduced 

to 

26 

from 

55 

Pacific  Sandlance 

reduced 

to 

9 

from 

82 

Herring 

reduced 

to 

109 

from 

193 

Smelt 

reduced 

to 

109 

from 

193 

Rainbow/Steel  head  Trout 

reduced 

to 

27 

from 

43 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  27  percent  (561)  of  the  impact 

score  for  this  case.  The  decrease  in  impact  score  for  this  habitat  from  Case  6 

is  accounted  for  by  the  following  species: 

Pacific  Sandlance  reduced  to  18  from  164 

Dungeness  Crab  reduced  to  51  from  109 

Shrimp  reduced  to  128  from  273 

Razor  Clam  reduced  to  51  from  109 

Other  Bivalves  reduced  to  26  from  55 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  28  percent  (573)  of 
the  impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact 
score  for  this  habitat  from  Case  6  is  accounted  for  by  the  following  species: 
Tanner  Crab  reduced  to  102  from  219 

Scallops  reduced  to  170  from  364 

CASE  10:  SUMMER,  BUNKER  C,  50,000  BARRELS  -  IMPACT  SCORE  1,950 

THE  PELAGIC  HABITAT  contributed  41  percent  (788)  of  the  impact  score  for 
this  case.  With  minor  exceptions,  the  decrease  in  impact  score  for  this  habi¬ 
tat  from  Case  3  is  accounted  for  by  the  following  species: 

Phytoplankton  reduced  to  18  from  77 
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Zooplankton 

reduced 

to 

18 

from 

77 

Ichthyoplankton 

reduced 

to 

20  from 

85 

Herring 

reduced 

to 

51 

from 

193 

Smelt 

reduced 

to 

48  from 

109 

Crab  Larvae 

reduced 

to 

51 

from 

193 

Sockeye  Salmon 

reduced 

to 

18 

from 

77 

Coho  Salmon 

reduced 

to 

90 

from 

383 

Rainbow/Steel  head  Trout 

reduced 

to 

13 

from 

48 

Dolly  Varden 

reduced 

to 

26 

from 

97 

Seabirds 

reduced 

to 

319 

from 

683 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  34  percent  (667)  of  the  impact 
score  for  this  case.  The  change  in  impact  score  for  this  habitat  from  Case  3 
is  accounted  for  by  the  following  species: 


Cods 

reduced 

to 

36 

from 

153 

Sculpins 

reductd 

to 

48 

from 

109 

Other  Flatfish 

reduced 

to 

18 

from 

77 

Pacific  Sandlance 

reduced 

to 

72 

f  rom 

164 

Miscellaneous  Marine  Fish 

reduced 

to 

12 

from 

48 

Dungeness  Crab 

reduced 

to 

102 

from 

387 

Shrimp 

reduced 

to 

120 

from 

273 

Razor  Clam 

reduced 

to 

51 

from 

193 

Other  Bivalves 

reduced 

to 

26 

from 

97 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  25  percent  (495)  of 
the  impact  score  for  this  case.  With  minoi  exceptions,  the  decrease  in  impact 
score  for  this  habitat  from  Case  3  is  accounted  for  by  the  following  species: 
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Chum  Salmon 

reduced 

to 

20 

from 

46 

Pacific  Halibut 

reduced 

to 

36 

from 

153 

Other  Flatfish 

reduced 

to 

9 

from 

38 

Rockfish 

reduced 

to 

12 

from 

51 

Walleye  Pollock 

reduced 

to 

36 

from 

153 

King  Crab 

reduced 

to 

16 

from 

64 

Tanner  Crab 

reeuced 

to 

96 

from 

387 

Scallops 

reduced 

to 

160 

from 

544 

Other  Marine  Invertebrates 

reduced 

to 

72 

from 

164 

CASE  11:  WINTER,  BUNKER  C,  50,000  BBLS  -  IMPACT  SCORE  1,633 

THE  PELAGIC  HABITAT  contributed  36  percent  (586)  of  the  impact  score  for 
this  case.  The  decrease  in  impact  score  for  this  habitat  from  Case  9  is  ac¬ 
counted  for  by  the  following  species: 

Smelt  reduced  to  51  from  109 

Sea  Otter  reduced  to  46  from  81 

Seabirds  reduced  to  213  from  456 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  32  percent  (517)  of  the  impact 

score  for  this  case.  Other  marine  invertebrates,  reduced  to  38  from  82,  ac¬ 
counted  for  the  decrease  in  impact  score  for  this  habitat  from  Case  9. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  32  percent  (530)  of 
the  impact  score  for  this  case.  Other  marine  invertebrates,  reduced  to  38  from 
82,  accounted  for  the  decrease  in  impact  score  for  this  habitat  from  Case  9. 
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CASE  12:  WINTER,  DIESEL-?,  1,000  BBL  S_  tST MATED  SCORE  J  ,616 

THE  PELAGIC  HABITAT  contributed  39  percent  (631)  of  the  score  for  this 
case.  Seabirds  were  judged  to  be  the  major  contributor  to  the  score  in  this 
habitat. 

THE  SUBTIDAI.  SAND/MUD  HABTTAT  contributed  32  percent  (518)  of  the  score 
for  this  case.  Shrimp  were  judged  to  be  the  major  contributor  to  the  score  in 
this  habitat. 

THE  SUBTIDAL  ROCH/COBBLE/PRAVEL  HABITAT  contributed  29  percent  (467)  of 
the  score  for  this  case.  Tanner  crab  and  scallops  were  judged  to  be  the  major 
contributor  to  the  score  in  this  habitat. 

CASE  13:  WINTER,  CRUDE  OIL,  10,000  BBLS  -  ESTIMATE^  SCORE  1  J86 

THE  PELAGIC  HABITAT  contributed  45  percent  (532)  of  the  score  for  this 
case.  Seabirds  were  judged  to  be  the  major  contributor  to  the  score  in  this 
habitat. 

THE  SUBTIDAL  SAND/fliiD  HABITAT  contribute  I  27  percent  (324)  of  the  score 
in  this  case.  Shrimp  were  judged  to  be  the  major  contributor  to  the  score  in 
this  habitat. 

THE  INTERTIDAL  ROCj'/COBBl  L /GRAVE!  tiABI  I  A'  contributed  28  percent  (331) 
of  the  score  in  this  case.  Scallops  were  judged  to  be  the  major  contributor  to 
the  score  in  this  case. 

CASE14:  _  SUMMER,  BIINKER  C,  10,000  BBLS  -  1ST  MATED  SCORE  1,1 01 

THE.  PELAGIC  HABITAT  (ontributed  40  percent  (445)  of  the  score  for  this 
case.  Seabirds  were  judged  to  be  the  major  contributor  to  the  score  in  this 
habitat. 
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THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  34  percent  (377)  of  the  score 


for  this  case.  Other  marine  invertebrates  were  judged  to  be  the  major  contri¬ 
butor  to  the  score  in  this  habitat. 

THE  SUBTIDAL  ROCK,/ COBBLE /GRAVEL  HABITAT  contributed  25  percent  (279)  of 
the  score  for  this  case.  Scallops  were  judged  to  be  the  major  contributor  to 
the  score  in  this  habitat. 

CASE  15:  WINTER,  BUNKER  C,  10,000  BBLS  -  ESTIMATED  SCORE  922 

THE  PELAGIC  HABITAT  contributed  36  percent  (331)  of  the  score  for  this 
case.  Seabirds  were  judged  to  be  the  major  contributor  to  the  score  in  this 
case. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  32  percent  (292)  and  THE  SUB¬ 
TIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  32  percent  (299)  of  the  score  in 
this  case.  No  species  was  judged  to  be  a  major  contributor  to  the  score  in 
these  habitats. 

The  impact  scores  for  Cases  16  through  32  range  from  729  down  to  5.  The 
spill  sizes  for  these  cases  were  50,000  and  10,000  barrels  for  gasoline,  1,000 
for  crude  oil,  bunker  C  and  gasoline,  and  100  for  all  spill  types.  The  array 
of  these  scores  is  shown  as  follows: 
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SPILL  TYPE 

AND 

SEASON 

50,000 

SPILL  S 

_ 10,000 _ 

I  Z  E 

_  JjOOO  _ 

_  100 

SEASON 

Diesel-2 

Case  1 

Case  2 

Case  5 

729 

ai 

Crude  Oi  1 

Case  3 

Case  4 

Case  8 

275 

LU 

i 

ZD 

Bunker  C 

Case  10 

Case  14 

638 

134 

CO 

Gasoline 

535 

337 

91 

13 

Diesel-2 

Case  6 

Case  7 

Case  12 

270 

cc 

Crude  Oil 

Case  9 

Case  13 

453 

97 

LU 

h- 

z 
*— « 

Bunker  C 

Case  11 

Case  15 

534 

113 

3 

Gasoline 

200 

126 

34 

5 

The  relatively  low  scores  for  these  cases  and  the  minor  differences  between 
cases  make  case-by-case  comparison  of  this  site  have  little  meaning.  These 
cases  were  judged  to  be  in  the  minimum  impact  range  and  cleanup  scenarios 
are  not  addressed  to  these  smaller  spills. 
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(2)  VALDEZ  HARBOR 

Valdez  Harbor  Is  a  fjord  which  forms  the  northeastern  arm  of  Prince 
William  Sound  {see  Figure  2-12).  Valdez  Harbor  opens  to  the  south-central 
Gulf  of  Alaska  through  Valdez  Narrows  (see  Location  3  ),  Valdez  Arm,  and 
Prince  William  Sound.  The  selected  spill  site  is  located  at  61°5. 56 N latitude 
and  146°22.22  W  longitude  off  the  terminus  of  the  Trans-Alaska  Pipeline  System 
at  the  west  end  of  Jackson  Point. 

(a)  PHYSICAL  CHARACTERISTICS 

TEMPERATURES 

Valdez  is  located  in  the  Maritime  Climatic  Zone.  Temperatures  are 
moderate  with  some  influence  by  downslope  drainage  from  the  glaciated  moun¬ 
tains.4  Summer  temperatures  range  from  34°F  to  60°F. 3,4,14  Winter  tempera¬ 
tures  range  from  12°F  to  44°F. 3,4,14 

Sea  temperatures  can  vary  from  33°F  to  48°F  in  the  Winter  and  from 
43°F  to  66°F  in  the  Summer.4  Glacial  ice  is  not  common,  but  during  very  cold 
Winter  weather,  enough  ice  sometimes  forms  in  the  arms  of  Prince  William  Sound 

g 

to  impede  navigation. 

SURFACE  WINDS 

Calm  conditions  occur  quite  often  at  Valdez  throughout  the  year.14 

Generally,  From  late  Fall  through  early  Spring,  east-northeast  winds  also 

14 

predominate,  with  an  average  speed  of  about  7.5  knots.  From  late  Spring 
until  early  Fall,  southwest  winds  averaging  about  3.3  knots  are  predominant. 
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r.n; )!.:»’  He  .’Cl:  H 


The  broken  line  is  the  10  fathom  (60  ft.)  contour.  S^Ij  can  be 
determined  from  an  axis  of  the  soill  site  cro.s  [eouals  about  ?  i 
or  3.  3k). 


SURFACE  CURRENTS 


The  surface  sea  currents  in  the  Valdez  Harbor  vicinity  are  listed  as 

"too  weak  and  variable  to  be  predicted"  by  the  'UAL  CURRENT  TABLES?  The 

.v.-L'."  •  r;  .  ° gives  a  current  flow  rate  of  0.5  knots  in  the  Harbor  and  a 

diurnal  tide  range  of  12.1  ft.  in  Jack  Bay.  Hood,  et.  al.,^  concludes  that 

circulation  in  the  harbor  is  controlled  by  a  variety  of  external  influences 

including  tides,  precipitation,  freshwater  runoff,  winds,  surface  air  tempera- 

31 

tures,  and  the  available  water  of  Prince  William  Sound.  Hood,  el.  at.,  also 

•5*3 

reported  2  to  3  cm/sec  (about  0.05  knots)  current  speeds.  Another  source 
indicated  that  maximum  currents  from  0.5  to  1.0  knot  are  typically  recorded 
in  the  port  and  in  summary  indicates  that  maximum  non-wind  driven  surface 
currents  are  0.5  knot.  With  the  range  of  surface  currents  reported  for 
Valdez  Harbor,  MSNW  selected  the  higher  range  of  current  velocities  to  allow 
for  the  largest  probable  spreading  of  oil  products. 

Surface  currents  were  assumed  to  be  generally  aligned  with  the  axis 
of  the  harbor  in  this  analysis, wi th  an  ebb  current  (270°)  at  0.7  knots  and  a 
flood  current  (090°)  at  0.4  knots  (see  Valdez  Narrows  for  details  of  currents 
in  the  Narrows,  Valdez  Arm,  and  Prince  William  Sound). 

(b)  BIOLOGICAL  CHARACTERISTICS 

The  Prince  William  Sound  area,  including  Valdez  Arm,  Narrows,  and  Harbor 

have  a  wide  variety  of  organisms  forming  a  rich  fauna  and  flora.  Hood,  et. 

31  14  32  39 

al . ,  and  others  ’  ’  reported  in  detail  on  some  of  the  Harbor's  marine 

resources.  Additional  information  about  the  vicinity,  including  Prince 

34  35 

William  Sound,  is  yet  available  from  additional  sources.  ’  Resource 
summaries  are  shown  in  Figure  2-13  and  Figure  2-14. 
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Waterfowl  and  Seabirds 
Y /' \  Winter  Areas 


A  Seabird  Colony 
@  Sea  Lion  Concentration/Rookery 


TIGURE  ?-  13.  VALDEZ  HARFOR- NARROWS  AND  PRINCE  WILLIAM  SOUND  CONCENTRATIONS 
OF  SELECTED  RESOURCE'S. 


SOURCES:  Alaska  Deparpient  of  Tish  and  Game,  AlASKA’S  U1I.DUFK  AM)  HABITAT, 
January  19/3. 
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FISHES 


SALMON  -  All  five  species  of  North  American  salmon  inhabit  this  portion 

of  Prince  William  Sound.  However,  Myren  reported  salmon  locations  in  Prince 

William  Sound  and  did  not  indicate  any  king  salmon  in  the  Valdez  Harbor  area. 

39 

A  few  king  salmon  were  reported  by  another  source.  The  abundance  of  salmon 
at  the  spill  site  in  the  Harbor  is  difficult  to  ascertain.  Pink  and  chum 
salmon  produced  in  the  Eastern  Fishing  District,  including  Valdez  Arm, 

Narrows,  and  Harbor  contribute  substantially  to  other  Prince  William  Sound 
Districts.  The  Alaska  Department  of  Fish  and  Game  estimated  (post-earth¬ 
quake)  that  the  Eastern  District  accounts  for  about  33  percent  of  the  total 

32 

Prince  William  Sound  salmon  production. 

The  Harbor  environment  is  probably  most  important  to  pink  and  chum 

salmon  juveniles  for  early  feeding  and  growth.  This  would  be  during  the 

period  from  May  through  September. 

Based  upon  the  fishery  catches,  the  adult  run  into  Prince  William 

Sound  is  from  June  through  September.  Peak  spawning  by  the  most  abundant 

salmonoid,  pink  salmon  (in  streams),  is  from  late  July  to  early  August, 

39 

with  the  major  areas  being  Siwash  Creek  and  the  Lowe  River  system. 

Although  much  higher  in  other  Prince  William  Sound  areas,  less  than  15  percent 

of  the  pinks  spawn  intertidally  in  Valdez  Harbor,  probably  due  to  the  lack  of 

39 

extensive  suitable  gravel  beds.  Eggs  develop  through  the  Winter  and  fry 

migrate  to  salt  water  in  Spring.  These  fish,  like  chum  salmon,  may  spend  1 

to  3  months  in  the  Prince  William  Sound  vicinity  before  going  to  the  open 
33 

sea.  Pink  salmon  may  spend  as  much  as  50  percent  of  their  lives  in  the 

33 

intertidal  and  estuarine  environment. 
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Chum  salmon  are  quite  variable  in  numbers  in  the  Harbor  area  from  year 

to  year,  with  most  spawning  ocurring  in  late  Summer  (August)  and  Fall  (up 

39 

through  October).  The  most  important  streams  appear  to  be  City  Limits 

39 

Creek,  Mineral  Creek,  Sawmill  Creek,  and  Seven  Mile  Creek.  The  1971  chum 
run  spawned  intertidal ly  (63  percent)  in  the  northeast  quandrant  of  Valdez 
Harbor.  ^  In  streams,  the  eggs  hatch  in  mid-Winter  but  stay  in  the  gravel 
until  Spring  when  they  emerge  and  go  to  sea  for  2  to  4  years  before  returning 
to  spawn  and  die. 

Coho  salmon  (less  abundant  than  pinks  or  chums)  spawning  is  from 

August  to  November,  with  most  spawning  in  the  lower  Lowe  River,  Robe  River, 

39 

arid  Mineral  Creek.  All  spawning  is  in  streams. 

Figure  2-  15  shows  these  streams  and  other  physical  features  of 
Valdez  Harbor. 

Average  commercial  catch  statistics  for  Valdez  Harbor,  Narrows, 
and  vicinity  ( ADF^iG  Statistical  Area  221)  for  1965  through  1971  are  as  follow 
follows : 


SALMON 

_M  E  A  N  _  _ 

_ (RANGE)  _  _ 

Kinq 

90 

(  20  -  800) 

Sockeye 

1 ,000 

(  300  -  2,500) 

Coho 

6,900 

(  1,800  -  18,000) 

Pink 

840,000 

(  358,700  -  1  ,974,800) 

Churn 

128,700 

(  27,300  -  200,400) 
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The  average  total  salmon  run  in  Prince  William  Sound  is  estimated  at 
about  6.5-million  fish  with  a  value  to  the  fishermen  of  over  $2-mi  1 1  i on . 
Appendix  D  provides  further  salmon  data. 


99 

Myren 


described  the  local  salmon  sport  fishing  as  follows: 


The  areas  in  which  sport  fishing  is  conducted  are  throughout 
Valdez  Arm  and  Port  Valdez  and  the  adjacent  bays  of  the 
region.  Pink  salmon  are  frequently  taken  early  in  the  season 
in  such  areas  as  within  Jack  Bay,  Galena  Bay,  Sawmill  Bay, 
and  along  the  shore  to  Point  Freemantle.  Silver  salmon  are 
taken  later  in  Port  Valdez,  primarily  in  the  vicinity  of 
Anderson  Bay  and  Sawmill  Creek  and  near  an  unnamed  stream 
between  these  two;  from  Swan  Point  to  Solomon  Creek  in  the 
vicinity  of  Gold  Creek  on  the  north  side  of  the  bay;  and  be¬ 
tween  new  and  old  Valdez.  Pink  and  chum  salmon  are  taken 
from  the  Valdez  area  also.  One  fishing  area  from  Swan  Point 
to  Jackson  Point  will  be  the  site  of  the  tanker  oil  loading 
facility. 


39 

Dolly  Varden  are  also  present  in  the  Harbor  vicinity. 

The  utilization  of  intertidal  and  shallow  nearshore  areas  by  most 
salmonoids,  coupled  with  their  pelagic  (near-surface)  movements;  indicate  a 
high  potential  vulnerability  to  oil  spills. 

PACIFIC  HALIBUT  -  This  species  is  not  known  to  support  any  important 
fishery  in  the  Valdez  vicinity.  Halibut  may  support  some  recreational  and 
part-time  commercial  effort.  The  important  halibut  commercial  fishing  area  is 
near  the  outer  part  of  Prince  William  Sound  facing  the  Gulf  of  Alaska  and  into 
the  Gulf  and  south  to  Cape  St.  Elias.  This  latter  area  is  also  important 

24 

to  juvenile  halibut  in  Sumer  arid  Fall.  Eggs  and  larvae  from  spawning  areas 


in  the  Gulf  of  Alaska  drift  inshore  and  settle  in  shallow  areas  beginning  in 
13 


In  the  Harbor  area,  halibut  are  present  but  not  In  large  commercial 
numbers.  Halibut  would  be  more  vulnerable  to  large  spills  originating  in  the 
Valdez  vicinity  that  might  move  out  into  Prince  William  Sound  and  the  entrance 
to  the  Sound. 

ROCKFISH  -  Exploratory  investigations  and  recreational  fishing  indicate 
that  rockfish  are  located  in  the  Valdez  vicinity?^  ’^aturgu*  indicated  trace 
abundances  in  the  Valdez  vicinity,  with  more  rockfish  caught  in  the  outer 
portions  of  Prince  William  Sound.  Pacific  Ocean  perch  are  reported  in  Valdez 
Arm. 32 

PACIFIC  HERRING  -  Major  abundances  of  adult  herring  are  located  in  the 
outer  portions  of  Prince  William  Sound  (Montague  Strait  area),  with  lower 
abundances  noted  for  mid-Sound  regions.  However,  some  past  herring  roe  fishery 
in  Valdez  Arm  (west  shore)  and  outside  the  Valdez  Arm  entrance  (east  shore)  are 
noted.  32  Herring  were  not  shown  in  the  Harbor  itself,  but  a  few  would  be  assumed 
to  occur  there. 

OTHER  MARINE  FISHES  -  Other  fishes  captured  in  exploratory  efforts  in 

this  area  were  walleye  pollock.  Pacific  cod,  black  cod,  rex  sole,  turbot, 

English  sole,  and  flathead  sole.  Maturgo^6  also  noted  traces  of  sablefish 

(black  cod)  and  "other"  flatfish  in  this  general  area.  Flathead  sole  and 

39 

walleye  pollock  were  the  bottom  fish  most  abundant  in  the  Harbor. 

SHELLFISHES 

QUNGEMESS  CRAB  -  This  species  is  reported  to  be  supporting  the  largest 
shellfish  fishery  in  the  vicinity,  although  utilization  of  tanner  and  king  crab 
species  are  increasing.  ^  Myreri^  showed  Dungeness  crab  in  Valdez  Harbor, 
Narrows,  and  Arm,  as  well  as  to  the  east  of  the  Valdez  Arm  entrance.  Catch 


2-63 


data  for  this  specific  vicinity  were  not  obtained.  Myrert^  gave  the  following 
catches  (pounds)  for  the  Copper  River  and  Bering  River  Districts  (east  of 
Prince  William  Sound)  with  a  footnote  that  these  are  1966  through  1968  data 
and  about  one-half  of  the  production  is  from  Prince  William  Sound: 

POUNDS  CAUGHT  ANNUALLY 

DISTRICT  AVERAGE  (MAXIMUM) _ 

Copper  River  930,000  (1,085,000) 

Bering  River  248,000  (  661  ,000) 

Dungeness  crab  are  sufficiently  abundant  to  be  sought  in  a  fishery  for  local 

OQ 

use  and  local  sale,  with  best  fishing  off  Dayville  and  Mineral  Creek  Flats.  7 
TANNER  CRAB  -  Tanner  crab  (snow  crab)  appear  distributed  throughout 
Prince  Willian  Sound,  including  Valdez  Arm,  Narrows,  and  Harbor.  The  resource 

t 

potential  is  greater  than  the  present  production  would  indicate  (Copper  River 

District  annual  catch  was  147,000  lbs  in  1968  and  1,288,308  lbs  in  1970).^ 

Tanner  crab  are  present  in  Valdez  Arm.  A  few  tanner  crab  are  taken  in  the 

39 

Harbor,  probably  in  pots  set  for  Dungeness  crab. 

KING  CRAB  -  Several  species  of  king  crab  exist  in  Prince  William 

Sound:  red  king  crab  are  In  most  of  Prince  William  Sound  except  the 

Valdez  Arm,  Narrows,  and  Harbor;  blue  king  crabs  are  in  western  Prince 

William  Sound  (Port  Wells),  and  golden  king  crab  are  in  the  channels  and 

32  31 

other  parts  of  Prince  William  Sound.  Hood,  et.  al.,  reported  a  king 

39 

crab  caught  in  the  Harbor.  King  crab  are  unconmon  in  the  Harbor.  King 
crab  ,  although  present  In  Valdez  Harbor  and  Narrows,  do  not  appear  to 
be  very  abundant  relative  to  other  portions  of  Prince  William  Sound.  The 
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resource  potential  for  king  crab  Is  greater  than  the  production  would 
indicate.  (Copper  River  District  annual  catch-all  from  Prince  William 
Sound— averaged  33,000  lbs  0966  through  1968),  with  a  maximum  amount  of 
75,000  lbs.) 

31  32,39 

SHRIMP  -  Shrimp  are  present  in  Valdez  Harbor  and  vicinity.  ’ 

The  following  are  potential  production  (pounds)  and  value  In  shrimp  In  Valdez 
Arm: 


SHRIMP 

POUNDS 

VALUE 

Pink 

58,000 

$  2,300 

Coonstripe 

2,000 

1,000 

Spot 

Present 

- 

Sidestripe 

26,000 

1 ,800 

Shrimp,  as  a  group,  do  not  rank  high  In  Prince  William  Sound  commercial 
fishery  catches,  but  they  are  present  and  assumed  fairly  abundant  In  the  area. 

RAZOR  CLAMS  -  Razor  clams  in  the  Valdez  vicinity  are  apparently  not 
very  abundant  relative  to  the  Copper  and  Bering  River  districts  outside  and 
east  of  Prince  William  Sound.  These  bivalves  live  on  intertidal  sand  beaches 
and  possibly  on  subtidal  sand  areas.  This  species  Is  not  Indicated  in  the 

on 

Harbor.  The  average  (1948-1959)  annual  harvest  of  razor  clams  In  Copper 

3? 

River  District  was  1,196,880  pounds.  Razor  clams  are  present:  however, 

there  are  no  quantitative  data  for  the  Southeastern  District  of  Prince 
32 

william  Sound. 

OTHER  CLAMS  -  Hardshell  clams  (butter,  littleneck,  etc.)  are  present 

in  Galena  Bay  on  Valdez  Arm  and  Prince  William  Sound  in  bays  east  of  the 

31 

Valdez  Arm  entrance.  Hood,  et.  al , ,  indicated  that  many  bivalve  species 
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are  present  in  Valdez  Harbor  and  Narrows;  some  of  the  soft-shell  species 
(Netcom)  are  in  high  abundance  with  concentrations  along  the  south  shore  of 
the  Harbor,  near  Point  Jackson,  and  in  the  Narrows  and  Valdez  Arms.  Soft- 
shell  clams  are  comm'  t '  ery  common  in  the  east  end  of  the  Harbor.  The 
clam  group  is  quite  *Li.:.cant  in  species  in  the  Harbor  and  Narrows. 


WATERFOWL 

Waterfowl  are  very  numerous  in  Prince  William  Sound,  including  Valdez 
Arm.  The  Valdez  vicinity  is  important  as  a  breeding,  migration  and  wintering 
area J ^  Populations  vary  with  season  and  weather  conditions.  A  concise 
list  of  some  waterfowl  species  in  Prince  William  is  as  follows: 


DUCKS,  GEESE,  SWANS 

WHISTLING  SWAN  -  Very  abundant  Spring  and  Fall  migrant. 
Occurs  both  on  mainland  and  1slands--not  intertidal. 

TRUMPETER  SWAN  -  Population  of  500  to  700  birds  annually 
next  on  the  Copper  River  Delta.  This  is  the  largest 
known  nesting  population  of  trumpeters.  Winter  in 
limited  numbers--pr1marily  on  mainland— net  Intertidal. 

DUSKY  CANADA  GOOSE  -  Known  world  population  nests  on  the 
Copper  River  Delta—approximately  5,000  to  20,000  birds 
on  mainland— are  intertidal. 

CACKLING  CANADA  GOOSE  -  Abundant  Spring  and  Fall  migrants— 
occurs  both  on  mainland  and  islands. 

LESSER  CANADA  GOOSE  -  Abundant  Spring  and  Fall  migrant— 
occurs  both  on  mainland  and  islands. 

BLACK  BRANT  -  Several  thousand  spr-ng  migrants  occur 
in  Anderson  and  Double  Bay  of  Hinchmbrouk  Island. 

EMPEROR  GOOSE  -  Rare  occurrence  in  Winter— both  main¬ 
land  and  islands. 

PACIFIC  WHITE-FRONTED  GOOSE  -  Abundant  Spring  and  Fall 
migrant—occurs  on  both  mainland  and  islands. 
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l.F_SSER  SNOW  GOOSE  -  Abundant  Spring  and  Fall  migrant 
on  the  "Copper  River  Pelta--occurs  only  on  the  mainland. 

MALLARD  -  i^d.int  spring  and  fall  migrant--few  resi- 
'■  -  ij!  fig  the  Winter--more  often  in  intertidal  zones- 
jrs  bot‘  in  mainland  and  islands. 

J  \  ,;AlL  -  yiall  number  Spring  and  Fal  : --occurs  mainland 
and  islands. 

GREEN-WINGED  TEAL  -  Very  abundant  Sprinq  and  Fa  11  - - 
occurs  mainland  and  islands. 

CL  -...'N  ED  "LAL  -  Rare. --occurs  mainland  and  islands. 

AMERICAN  WICfiFON  -  Very  abundant  Sprinq  and  Fall--occurs 

.ini  ind  ^nj  occasionally  on  islands. 

SHOVELLER  -  Very  abundant  Sprinri,  Summer,  and  Fal  1  -- 
occurs  mainland. 

AUD  LESSER,  sCA'JE  GREATER  -  Abundant  year-round-occurs 
'a',  "land  and  islands. 

AMERI  AN  GOLOFNEYE,  BARROW'S  GOLDENEYE  -  Very  abundant 
year-rc»und--occurs  mainland  and  islands. 

?'JFFLE*EAD  •  Very  abundant- -occurs  mainland  ar.o  islands. 

CANVAS3ACK  -  Rare--occurs  on  mainland. 

_SQ:jAW  -  Abundant- -Winter  only.  Occurs  on  islands. 

MARL:'.';  IN  DUCK  Abundant’ -migrant.  Occurs  on  islands. 

«:  ’!R‘.  WHiTE-rtINfiFi)  SCOTER  -  Abundant  Spring  and  Fa  11  -- 

occurs  or  islands. 

TR  -  >'bundant--Wint<»r  only.  Occurs  or  islands. 

•  “  .  N  COMMON  SCORER  -  Rare- -occurs  on  islands. 


AMERICAN  COMMON  MERGANSER  -  Very  abundant  year-round- 
occurs  mciinland  and  Islands. 


RED-BREASTED  MERGANSER  -  Very  abundant  year-round— 
occurs  mainland  and  Islands. 

PACIFIC  COMMON  EIDER  -  Rare--Winter  only.  Occurs  on 

i  '•■lands. 

KING  EIDER  -  Rare--Winter  only.  Occurs  on  Islands. 

SPECTACLED  EIDER  -  Rare— Winter  only.  Occurs  on  islands. 
STELLER'S  EIDER  -  Rare— Winter  only.  Occurs  on  islands. 

CRANES  (FAMILY  -  GRUIDAE) 

LESSER  SANDHILL  CRANE  -  Very  abundant— Fall .  Occurs  on 
mainland" 

DUCKS  -  Pince  William  Sound  Summer  populationsof  various  ducks  are 
estimated  as  follows:  1,600  mallards,  2,500  scoter  ducks,  and  7,000  mergan¬ 
sers,  as  well  as  many  other  species.17  Winter  populations  of  most  species 
would  be  several  times  greater  than  these  Summer  figures.^7 

GEESE  -  Prince  William  Sound  Summer  estimates  were  2,500  geese, 
mainly  dusky  and  Vancouver  (rare)  forms  of  Canada  Geese. ^7 

SWANS  -  The  large  local  concentration  of  swans  is  the  trumpeter  swan 
breeding  grounds  in  the  Copper  River  drainage  (1,500  birds--  or  about  one- 

half  of  the  world's  population).^7  Undoubtedly,  some  of  these  swans  also 

1 8 

breed  and  nest  in  Prince  William  Sound,  but  no  quantitative  data  were 
located. 

SEABIRDS  -  This  group  is  very  numerous  in  Prince  William  Sound. 

ADF&G1  Reported  the  following  Summer  abundances:  100,000  gulls,  58,000 
kittiwakes,  48,000  alcids,  22,000  Arctic  terns,  16,000  cormorants,  10,000 
shearwaters,  2,500  loons,  and  1,000  grebes.  There  are  also  seabird  colonies 
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in  Prince  William  Sound  at  Glacier  Island  (east  side  of  Valdez  Arm  entrance) 
and  at  Shoup  Glacier  (northwest  corner  of  Valdez  Harbor). 

OQ 

SHOREB I RDS  are  present  in  the  area,  but  no  quantitative  data  were 
located. 

RAPTORS  -  Bald  eagles  are  very  common  year-round  residents  on  the 

mainland  and  islands,  while  hawks  are  less  abundant  and  usually  Summer 

.  .  34 

visitors. 

MARINE  MAMMALS 

SEA  OTTERS  occur  only  as  far  as  Galena  Bay  (Valdez  Arm)  and  in  the 

remainder  of  Prince  William,  with  concentrations  in  the  outer  (southern) 

portions  of  Prince  William  Sound.  The  population  in  the  Sound  is  expanding 

1 7  34 

beyond  the  estimated  current  population  of  5,000  (Unit  6).  One  source 

39 

showed  sparse  populations  in  Valdez  Arm,  Narrows,  and  Harbor,  while  another 

stated  that  sea  otters  enter  the  harbor  rarely. 

HARBOR  SEALS  are  very  numerous  in  Prince  William  Sound,  with  dense 

34 

populations  indicated  for  the  Valdez  vicinity.  A  more  detailed  description 
by  ADF&G  ^  indicated  harbor  seals  as  being  present  in  the  Valdez  vicinity 
and  in  high  densities  in  the  following  areas:  Jack  Bay  (Valdez  Arm)  and  Port 
Fidalgo  (east  of  Valdez  Arm  entrance)  and  in  several  other  bays  west  of 
Valdez  Arm  entrance.  There  is  no  estimate  of  the  area's  overall  populations; 
however,  many  concentrations  in  localized  areas  exceed  1,000  animals. 

SEA  LIONS  are  not  concentrated  in  the  Valdez  vicinity,  although 
habitat  suitable  for  them  is  noted  in  Valdez  Arm.^  Areas  of  sea  lion 
concentrations  exist  in  Prince  William  Sound  to  the  west  of  the  Valdez  Arm 
entrance  at  Perry  Island  (150)  and  to  the  east  of  the  entrance  of  Knowles 
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Head  (200)  and  Fox  Island  (20). 1 7  Higher  numbers  of  sea  lions  are  located  In 

Hinchinbrook  Entrance  to  Prince  William  Sound  (Seal  Rocks— 1,700  animals).17 

WHALES  AND  PORPOISES  are  present  in  Prince  William  Sound.  Whales  are 

generally  shown  as  present  in  the  western  part  of  the  Sound  (Montagne  Strait, 

Port  Wells).17  The  following  summary  is  given  by  ADF&G:1 7  Killer  and  minke 

whales  are  present  in  the  outer  parts  of  the  Sound,  particularly  in  July; 

gray  whales  remain  outside  the  Sound  during  their  migration,  with  few 

entering  the  Sound;  and  Dali  and  harbor  porpoises  are  common  in  the  Sound. 

Killer  whales,  harbor  porpoises,  and  possibly  Dali  porpoise  and  Pacific 

39 

blackfish  (Pacific  pilot  whale)  are  occasional  visitors  to  the  Harbor. 

OTHER  MARINE  MAMMALS  have  included  an  occasional  visit  by  northern  fur 

i  34 

seals. 

TERRESTRIAL  MAMMALS 

BROWN  BEAR  are  sparse  in  this  part  of  Game  Unit  6,  with  an  average 
annual  harvest  of  36  (1961-1971)  and  a  high  of  63  in  1968. 17 

BLACK  BEAR  are  more  numerous  in  this  general  area,  with  an  estimated 
8  to  10  animals  per  square  mile  in  prime  habitat.17  The  rare  glacier  color 
phase  is  occasionally  encountered  (may  some  day  be  classified  as  rare  and 
endangered) .  1 7 

WOLVES  AND  WOLVERINES  are  both  sparse  in  Game  Unit  6. 

MOOSE  are  not  numerous  in  the  area,  with  only  a  trace  at  the  head  of 
Valdez  Harbor. 

BLACK-TAIL  DEER  are  present  only  at  the  entrance  of  Valdez  Arm  and 
east.  17  A  vulnerability  to  marine  oil  spills  could  exist  In  the  Winter  when 
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these  deer  utilize  beaches  for  overwintering,  but  impacts  are  thought  to 
be  insignificant. 

OTHER  TERRESTRIAL  MAMMALS  include  red  fox,  coyote,  lynx,  red  squirrel, 

and  aquatic  mammals  such  as  marten,  weasel,  mink,  river  otter,  beaver,  and 
34 

muskrat.  River  otter  and  mink  are  most  vulnerable  to  marine  spills  as  they 
utilize  estuarine  and  littoral  zones  for  food  gathering. 

FLORA 

Because  of  their  proximity  to  each  other,  the  two  spill  locations 
near  Valdez  (Harbor  and  Narrows)  are  considered  together.  The  oil  spills  here 
would  not  significantly  affect  terrestrial  vegetation.  Strand  (beach)  vege¬ 
tation  would  occur  in  the  Summer  on  about  33  percent  of  the  shoreline  and 

be  lacking  in  Winter.  In  the  outer  portion  of  Prince  William  Sound,  all 

73 

muddy  areas  are  reported  to  have  eelgrass  beds,  but  eelgrass  was  not  re¬ 
ported  in  a  biological  survey  of  Valdez  Harbor.74  The  muddy  and  sandy  shore¬ 
line  comprises  about  8  percent  of  the  total  in  this  area  where  eelgrass 
would  be  expected  to  occur  both  in  Summer  and  Winter.  "Salt  marshes"  are 
reported  to  occur  on  the  shoreward  side  of  Mineral  Creek  flats  and  on  the  mud 
flat  between  present  Valdez  and  Robe  River.74  The  marine  algae  of  Prince 
William  Sound  were  recently  studied  by  Johansen  (Appendix  A  ),  but  the 
research  was  primarily  directed  toward  study  of  effects  of  the  Alaska  earth¬ 
quake  of  1964;  consequently,  it  is  difficult  to  conclude  what  the  "normal" 
algal  vegetation  is  in  this  area.  The  species  are  south  Alaskan  but  with 
numerous  species  whose  distributions  extend  into  Washington  and  California. 

The  intertidal  algae  would  cover  about  66  percent  of  the  shoreline  in  the 
Summer,  28  percent  in  Winter.  Subtidal  algae  cover  66  percent  of  the  shallow 
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bottom  In  Summer,  and  32  percent  tn  Winter.  Floating  kelps  of  Maria 
fistulcaa  and  Nereoeyatie  75,76  would  cover  about  55  percent  of  the  shallow 
surface  water  In  Summer  and  be  mostly  lacking  In  Winter. 

Further  details  on  the  physical  and  biological  characteristics  of 
this  location  are  given  in  Appendix  D. 

(c)  RESULTS 

The  confined  waters  of  Valdez  Harbor  are  subject  to  high  long-term 
oil  spill  impact  due  to  the  slow  circulation  of  the  water.  The  1 ,000-bbl 
spills  of  diesel -2,  crude  and  bunker  C  all  have  comparable  impact  scores  In 
both  Winter  and  Sumner. 

The  major  contributors  to  these  scores  are  salmon,  crab,  shrimp, 
soft  and  hard-shelled  bivalves,  and  the  various  marine  avifauna.  In  general, 
the  intertidal  habitats  were  impacted  the  heaviest  in  the  harbor. 
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PHYSICAL  FATE  OF  SPILLS 


Two  oil  spill  scenarios  were  examined  at  Valdez  Harbor.  The  first 
scenario;  based  upon  most  probable  Summer  conditions;  resulted  in  oil  moving 
in  a  northerly  direction  from  the  spill  location  (Figure  2-16)  toward  the  city 
of  Valdez.  This  spill  reaches  the  shoreline  at  Valdez  approximately  18  hours 
after  a  spill.  The  second  scenario,  usi  lg  most  probable  Winter  conditions, 
resulted  In  oil  moving  In  a  westerly  direction  towards  Valdez  Narrows.  This 
spill  reaches  the  shoreline  at  Valdez  terminal  approximately  one  hour  after 
the  spill  and  reaches  the  north  end  of  Valdez  Narrows  approximately  60  hours 
after  the  spill.  The  physical  impacts  of  the  various  products  were  assessed 

*nd  are  described  in  Section  4  -  Effects  of  Oil  on  the  Environment.  Of 
particular  note  at  this  site  Is  that  the  trajectories  of  the  spills  are  in 
directions  which  are  90  degrees  from  each  other;  the  two  scenarios  were  judged 
to  have  equal  Impact  on  the  flora  and  fauna  within  Valdez  Harbor.  The  reason 
for  this  judgment  is  that  the  enveloping  procedure  used  indicates  that  the 
spills  will  generally  impact  most  of  Valdez  Harbor  and  therefore  the  major 
difference  In  spill  impact  scores  for  spills  of  the  same  size  and  type  at  this 
site  will  result  from  the  abundance  of  those  flora  and  fauna  present  during 
the  season  of  the  spill. 

See  Page  2-27  for  discussion  of  spill  enveloping  processes. 

CASE  DISCUSSION 

Table  2-4  presents  the  results  of  the  oil  spill  scenarios  examined  at 
Valdez  Harbor  without  cleanup. 
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TABLE  2-4.  VALDEZ  HARBOR  CASE  RESULTS-NO  CLEANUP 


Spill  Product 

Spill 

Size  in  Barrels 

By  Season 

1,000 

100 

Diesel -2 

9,744  [3](1) 

1,769  (13) 

cc 

LU 

Crude  Oil 

10,530  (I) 

2,606  (8] 

Zn 

Bunker-C 

10,032  [2] 

2,749  (71 

Gasoline 

2.50C  [9] 

404  (151 

Diesel -2 

7,580  (61 

1 ,234  (14J 

Crude  Oil 

8,209  15] 

2,153  HO) 

CL 

UJ 

h~ 

z 

Bunker-C 

8,368  (4) 

2,143  HU 

►— * 

3 

Gasol  ine 

1,882  (121 

340  H61 

(1)  Numbers  in  brackets 

are  the  case  numbers 

that  follow. 

Oil  spills  within  the  confined  Valdez  Harbor  were  judged  to  have  the  potential 
for  greater  long  term  Impact  due  to  the  long  period  for  a  complete  change  of 
water  In  the  harbor.  Therefore,  spills  of  equal  size  and  type  at  this  site 
will  generally  have  a  higher  impact  score  than  at  other  sites.  In  all  cases 
the  Intertidal  rocky  and  freshwater  river  habitats  do  not  contribute  to  the 
Impact  score.  In  the  case  of  the  intertidal  rocky  habitat,  the  conditions 
for  a  shoreline  to  be  so  classified  within  th-  confines  of  the  Harbor  did 
not  exist;  in  the  case  of  freshwater  river  habitat,  it  was  judged  that  the 
spill  would  not  reach  fresh  water  from  a  marine  origin. 

CASE  1:  SUMMER,  CRUDE  OIL,  1,000  BBLS  -  IMPACT  SCORE  10,530 

THE  PELAGIC  HABITAT  contributed  16  percent  (1,651)  of  the  impact  score 
for  this  case.  The  species  which  were  the  main  contributors  to  the  total 
were  chum  salmon  (168),  pink  salmon  (480),  Dolly  Varden  (120)  and  seabirds 
(300).  Of  the  impacted  species  pink  salmon  and  seabirds  were  the  most 
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abundant ,  t’te  *  wo  salmon  species  and  Dolly  Varden  were  considered  relatively 
i'  portant  for  recreatior:  and  the  salmon  were  also  considered  an  important 
commercial  and  subsistence  resource.  Seabirds  are  also  a  protected  species. 

ND/M  HABITAT  contributed  12  percent  (1,219)  of  the 
;  a  f  s -•  re  for  t'  •  •  •- .  'he  spt  ies  which  were  the  main  .ontributors  to 
fhe  total  wt-re  cuds  (120),  Durqeness  crab  (219),  shrimp  (425),  and  ether 
:-rp  in  vertebrate  (12o).  •  ?ds,  shrimp  and  other  marine  vertebrates  were 

a'orq  the  ■  t  abundant  at  f^e  site.  Cods,  shrirp  and  Dunqeness  crab  were 
nl1  rated  a*  hav'nc  s',  ieast  some  importance  for  both  commercial  ard  sub¬ 
sistence  fi shire  1 r  dditicn  cods  and  shrimp  were  considered  recreational 
resources . 

1  '  .  !  >  ' .  i  L  HABITAT  contributed  9  percent  (Q24)  of 

t^e  'pact  corn  'or  tb  case.  ~he  species  which  were  the  main  contributors 
‘o  th  ■  s  tota  w*-r>-  o h ur  ,■> !  c»  153,,  1  inq  crab  (153),  and  other  marine  inver- 
c'r’  ^  '  1  ^ invertebrates  went  ore  of  the  must  abundant  o*  the 
irpac ted  :•••(  ,  •  u-  sa  •  >  r  ar  :  i  inr  era',  were-  rated  at  ►avinq  importance 

ft-r  re  ;  ,  recro  *  oral  i>  *  tec  •  f -.snip*;;  and  all  three  of  these 

•  c  tf  ‘  e  a  - ;  •  t  he  r  ■  ■  ‘  ,er  .  -  •  v(  to  a  crude  oil  spill  at 

this  site. 


Il'A.  ' .  •  -•  '•  ""o-l’V  ’  "r  toted  j4  percent  3,571)  of  the 

pact  sc  -r<  *■  r  t v i  a?e.  'he  -  air  rnntrit  tor  to  this  total  were  razor 
cl-  (36r),  soft  hel  b  tv-,  v  M  ,et‘0),  invertebrate  ’nf-  a  ••  (410), 

•••a  r  i  re  •  a  •  • :  <-ri..-  731 ,  •  •  e»  -rr  (45t),  and  wars  ' ' ' '  1 .  Soft  she  11 

-  •  '  •'  wer--  ♦  * «  -  t  ibundant  species  in  this 

;-azc  r  ■  »■  -  -  ft  she1',  hi  salves  were  udqed  to  have  at  least 


some  recreational  and  subsistence  Importance.  Marine  mammal  rookeries  were 
categorized  as  protected  in  order  to  account  for  potential  losses  of  young 
mammals.  Shorebirds  are  protected  and  swans  were  judged  endangered  due  to 
the  presence  of  some  whistling  swans  in  the  Valdez  area. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  25  percent  (2,580) 
of  the  impact  score  for  this  case.  All  of  the  species  within  the  habitat 
contribute:)  significantly  to  this  score.  The  scores  were: 


Intertidal  Seaweeds 

128 

Smelt 

360 

Hardshell  Bivalves 

1 ,500 

Crustaceans 

182 

Gastropods 

273 

Shorebirds 

137 

The  seaweeds,  bivalves,  crustaceans  and  gastropods  were  all  relatively 
abundant  in  this  habitat.  Smelt  and  bivalves  were  considered  somewhat 
important  both  f  >?  recreational  and  subsistence  fishing  and  smelt  were  also 
of  minor  importance  for  comercial  fishing.  Shorebirds  were  classified  as 
protected  and  all  species  in  this  habitat  were  judged  to  be  moderately 
sensitive  to  both  short  and  long  term  impacts  of  a  crude  oil  spill. 

THE  TERRESTRIAL  HABITAT  contributed  6  percent  (595)  of  the  impact 
score  for  this  case.  The  main  contributors  were  other  vegetation  (298), 
blar1'  bear  (60)  and  raptors  (75).  Other  vegetation  and  raptors  were  among 
the  most  abundant  of  the  species  in  this  habitat.  Other  veqetation 
(lumbering)  and  black  bear  were  rated  as  having  commercial,  recreational 
and  subsistence  value.  Black  bears  were  rated  as  protected  for  purposes  of 
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this  study  at  tMs  site  dje  t  tre  presence  of  the  rare  glacier  phase  of 
this  ani-al.  Raptors  are  protectee 

Table  2-5  following,  preser*  *ht  fu1!  results  of  this  case. 

CASE  2:  SUMMER,  BUNKER-  . 

THE  PL  LAG  I  -  or  tr  :  jtec  7  percent  ,{C  •'  of  the  ’-’part  score 

for  this  case.  Tre  deer.  ;r  *re  ".act  score  t^is  "a hi  tat  corpared 
with  Case  ’  is  accounted  f  •,  * ■ t  ir  or  erc>  :  t’ ~rs  ,  y  the  following 
species : 


r a u  Car. 

reduced 

to 

12 

f  ror 

48 

Chur  Sal 

reduce  4 

to 

42 

f  rpn 

48  C 

Fink  Sa 1 m . . r 

reduced 

to 

120 

f  ror 

.  r 

Rainbow/Stee' head  'rout 

reduced 

40 

12 

fror 

48 

Colly  Carder 

reducer 

30 

•from 

1 20 

Eeat i rds 

reduced 

to 

7r 

hr  or 

300 

BT ID/  Af  "  JITA1 

ccrt  -  ••■d 

12  ; 

-re  -  r * 

(1  ,219)  of 

the  impact  score  for  "  ’  c.  •>  T*"S  hat  *  v  :c*ul*  ws  **e  same  as  for 
Case  1 . 

TH5  SoPTPAl  RoC-/  :■  51  .?/  . :  HAF  •  c  ibute^  *  percent  '924) 

cf  the  impact  sc  re  foi  *h*  -  e  ’S  at  1  r  ‘  t  .  •*  f  -  >  a- 

for  Case  1 . 

THE  INTER!  PAL  SAN'  HAFI’-'T  ,'<t  .  r.erc^t  { 3 ,  37  of 

the  impact  scoi  •*  for  t>"  :a  •  .  ’he  •  •  -  **-.-»  ,  •  *  ,ccre  fro* 

Case  1  for  ‘ m  v  ha M  tat  '  a  up -■  J  ‘ ■  ■  .  *"•  *  •  *-•  rc  ■  . 


TABLE  2-5.  MATRIX  RESULTS  FOR  CASE  1 
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TABLE  2-5  (CONT'O.) 


♦ 


Eelgras  ircreased  to  13  fror  6 

r*ac i  1  i c  Sandlance  increased  to  82  fror  38 

Invertebrate  !rfauna  ir.reased  to  725  fror  410 

1NT  .  .  HABITAT  contributed  27  percent  (2,725) 

o*  tr»  'rpa  '  SC'  re  for  this  Cc  .  *re  ircreas  ••  i»  the  irpact  score  fror 

•  •  •’  tat  unted  for  by  intertidal  seaweeds  (273  vs.  128). 

TRIA  ted  5  percent  (538)  of  the  irpact 

f  •  * ■  f  •  from  Case  1  for  this 

•■at  i  tat  is  accountcr  f  •  r  ,  ’.‘t  fc  ;  lo*ir-;  species: 

*■. trard  . *  or-- at  ior  reduced  to  26  fror  55 

tier  Ves-  '.ation  neduced  to  280  fror  29P 

•'  :  .  .  1 .  31  IMPACT  :  • 

"Ht  Hr  LAP  I"  r-  r.  1 7  A  t  contributed  .-cert  ;  1  ,°7S-)  of  the  irpact 
see  re  for  this  rase.  *r-  d'fference  tei.wec-n  •  r*s  habitat's  score  in  this 
case  and  Case  is  ec  urted  for,  v.i t*  inor  exceptions,  by  the  follov-inq 
species : 


Sr.el  t 

Oral)  larvae 
Chur  Saln.or 
Pink  Salror 
foho  Salror. 

Pa  in bow/ Steel  head  Trout 
Dolly  Varden 


increased 

to 

360 

f  ron 

72 

increased 

to 

51 

f  ror 

12 

increased 

to 

179 

fror 

42 

increased 

to 

510 

fror 

120 

increased 

to 

48 

fror 

0 

increases 

to 

51 

from 

12 

increased 

to 

128 

fron 

30 

2-83 


r 


Seabirds 

reduced 

to 

2C 

from 

80 

Moating  Seaweed 

reduced 

to 

20 

fror 

80 

THE  Sl'BTIDAL  SAND/MUD  HAPPAT  contributed  13  Dercert  (1,219)  and 
the  SUBTICAL  ROCK/COBBLE  GRAVEL  HABITAT  contributed  9  percent  (924)  of  the 
inpact  score  for  this  case.  The  result  ot  both  of  these  habitats  was  the 
sane  as  for  Case  2. 

THE  INTERTIDAL  SAND/ML'D  HABITAT  contributed  29  percent  (2,827)  of  the 
inpact  score  for  this  case,  ’he  decrease  ir  the  impact  score  from  Case  2 
for  th i s  habitat  is  accounted  for,  with  minor  exceptions,  by  the  following 
species : 


'acific  Sardlance 

Invertebrate  Infauna 

Mar ine  Vannal  ^ooieries 

Shoret  i r d s 

Geese 

C  ucks 

Gwan<- 


'educed  to  lb  *ron  82 

reduced  to  191  from  725 

reduced  to  128  fror  273 

rpduced  to  213  from  456 

reduced  to  24  fror  48 

reduced  to  3 C  *rom  60 

reduced  to  EC  fror  120 


THE  ITEPTIIAL  r CE3BL  E  /GPAVi  L  hABITAT  contributed  23  percent  (2,257) 
of  the  inpact  score  for  this  case.  The  decrease  ir  impact  score  f'om  Case  2 
for  this  heMtat  is  accounted  for  by  the  fcllowinn  species: 


Intertidal  Seaweed'; 


'■•-duced  to  1 2D  from  ?73 


Crustaceans  reduced  to  .IS  from  18? 

Gastropods  reduced  to  1 2P  fror  ?73 

Shcrebirds  '•educec  to  64  fror  137 

THE  tERR£STP IAL  HABITAT  contributed  6  pe>cent  f 5 38 )  of  the  impac* 
score  for  this  case.  This  habitat's  result  was  the  sa^e  a;,  for  fast:  2. 

CASE  4;  WINTER,  PUNKER-C ,  I  ,000  EBLS  -  It-TACT  SCORE  8,368 

THE  PELAGIC  HABITAT  contributed  4  percent  (309)  of  the  impact  score 
for  this  case.  This  habitat's  result  is  siqnif icantly  different  from  the 
Case  3  result  (309  vs.  1979)  as  this  case  is  the  first  Winter  scenario. 

The  major  factor  accounting  for  this  lower  score  is  the  decrease  in  abundance 
or  absences  of  spec  .j  from  Valdez  Harbor  during  Winter.  The  species  whkr 
were  present  during  Summer  scenarios,  but  are  now  absent  from  this  habitat, 
are  crab  larvae  and  the  five  species  of  salmon;  this  accounts  for  a  tota1 
impact  score  difference  of  937.  Other  major  contributors  to  the  reduced 
impact  score  include: 

Smelt  reduced  to  72  from  360 

Rainbow/Steelhead  Trout  reduced  to  6  from  51 

Dolly  Varden  reduced  to  9  from  128 

Seabirds  reduced  to  30  from  319 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  11  percent  (926)  of  the 
impact  score  for  this  case.  The  decrease  in  the  impact  score  from  Case  3 
for  this  habitat  is  accounted,  with  minor  exceptions,  by  the  following 
species : 
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Cod 

Starry  Flounder 
Other  Flatfish 
Dungeness  Crab 
Other  Marine  Invertebrates 


reduced  to  72  from  120 
reduced  to  24  from  48 
reduced  to  48  from  80 
reduced  to  109  from  219 
reduced  to  77  from  128 


THE  SUBTIDAL  RQCK/COBBL E/GRAVCL  HABITAT  contributed  7  percent  (555) 
of  the  impact  score  for  this  case.  The  decrease  in  impact  score  from  Case  3 
for  this  habitat  is  accounted  for  by  the  absence  of  chur  salmon  (153  in  Case  3) 
and  the  reduction  in  scores  with  some  minor  exceptions, of  the  following  species: 


Floating  Seaweed 
Pacific  Halibut 
Other  Flatfish 
Rockfish 

Other  Marine  Invertebrates 


reduced  to  12  from  30 
reduced  to  36  from  72 
reduced  to  48  from  80 
reduced  tc  36  from  60 
reduced  to  128  from  191 


THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  45  percent  (3,751)  of  the 
impact  score  for  this  case.  The  increase  in  impact  score  from  Case  3  for 
this  habitat  is  accounted  for,  with  minor  exceptions,  by  the  following  species: 


Invertebrate  Infauna 

Marine  Marrmal  Rookeries 

Shorebirds 

Geese 

Ducks 

Swans 


increased  to  483  from  191 
increased  to  273  from  128 
increased  to  456  from  213 
increased  to  48  from  24 
increased  to  100  from  30 
increased  to  200  from  60 
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THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  28  percent  (2,343) 
of  the  impact  score  for  this  case.  The  change  in  impact  score  r  jm  Case  3 
for  this  habitat  is  accounted  for  by  the  following  species: 

Intertidal  Seaweeds  increased  to  164  from  120 

Crustaceans  increased  to  109  from  85 

Gastropods  increased  to  164  from  128 

Shoretirds  reduced  to  46  from  64 

THE  TERRESTRIAL  HABITAT  contributed  6  percent  (484)  of  the  impact 
score  for  this  case.  The  species  which  were  either  absent  from  the  site  in 
Winter  (eelgrass)  or  were  considered  to  be  denned  for  the  Winter  (bears)  and, 
therefore  not  impacted,  reduced  the  impact  score  for  this  habitat  a  total  of 
101  compared  to  Case  3.  Other  significant  changes  in  the  impact  score  were 
contributed  by  the  following  species: 

Other  Vegetation  reduced  to  168  from  280 

Raptor  reduced  to  50  from  75 

Deer  increased  to  200  from  0 

CASE  5:  WINTEP,  CRUDE  OIL,  1,000  BBLS  -  IMPACT  SCORE  8,209 

THE  PELAGIC  HABITAT  contributed  6  percent  (452)  of  the  impact  score 
for  this  case.  The  increase  in  impact  score  from  Case  4  for  this  habitat  is 
accounted  for,  with  minor  exceptions,  by  the  following  species: 

Rainbow/Steel  head  Trout  increased  to  24  from  6 
Dolly  Varden  increased  to  36  from  9 


Seabirds 


increased  to  120  from  30 


-•  SoB^IjAl  SAf«  wu3  rA3I~AT  contributed  11  percent  (926)  and  the 
SuS~ICAL  R.  ..  »-/C '  BbLE  GRAVEL  rABITAT  contributed  7  percent  (655)  of  the  impact 
score  for  this  case.  7re  result  of  both  of  these  habitats  was  the  same  as 
for  Case  A. 

I^E0"  ITAL  SA*.r~/>-‘  n  HABITAT  contributed  43  percent  (3,525)  of  the 
impact  score  for  this  case.  Tne  decrease  in  impact  score  from  Case  4  for  this 
t',ab-'t-t  i s  accourted  for  by  invertebrate  irfauna  (273  vs.  483),  with  only 
r-inor  decreases  in  sore  other  species. 

>E  INTEPTICAl  3BLE/GRAVEL  HABITAT  contributed  27  percent  (2,256)  of 
the  impact  score  for  this  cose.  The  decrease  in  impact  score  from  Case  4  for 
this  habitat  ^s  accounted  for  by  intertidal  seaweeds  (77  vs.  164). 

~£AAES~a;al  hABPAt  contributed  6  percent  (495)  of  the  impact  score 

for  this  case.  ~his  habitat's  result  was  the  same  as  Case  4,  with  only  minor 

exceptions  (495  vs.  484). 

6: _ Wir.’iR,  2 IESEL-2 ,  l.COC  EBLS  -  IMPACT  SCORE  7,580 

HE  n i L  ^ G I C  HAEI  A-”  contributed  10  percent  (724)  of  the  impact  score 

for  this  case.  The  difference  in  impact  score  from  Case  5  for  this  habitat 

is  accounted  for,  with  minor  exceptions,  by  the  following  species: 

Floating  Seaweed  reduced  to  12  from  48 

Snel t  increased  to  360  from  77 

THE  S'  E-TITAL  SAND/MUD  HABITAT  contributed  12  percent  (926)  and  the 
SbBTIOAL  ROCK/C" PBLE/GRAVEL  HAEITAT  contributed  7  percent  (555)  of  the  impact 
score  for  this  case.  The  result  o*  both  these  habitats  was  the  same  as  for 

Case  5. 
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THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  37  percent  (2,810)  of  the 
impact  score  for  this  case.  The  decrease  In  Impact  score  from  Case  5  for 
this  habitat  Is  accounted  for  with  minor  exceptions,  by  the  following  species: 


Invertebrate  Infauna 

Marine  Mammal  Rookerus 

Shoreblrds 

C«ese 

Ducks 

Swans 


reduced  to  128  from  273 
reduced  to  128  from  273 
reduced  to  213  from  456 
reduced  to  24  from  49 
.  educed  to  50.  from  100 
reduced  to  100  from  200 


THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  27  percent  (2,081)  of 
the  Impact  score  for  this  case.  The  decrease  in  Impact  score  from  Case  5 
for  this  habitat  is  accounted  for,  with  minor  exceptions,  by  the  following 
species: 


Crustaceans  reduced  to  51  from  109 

Gastropods  reduced  to  11  from  164 

Shoreblrds  reduced  to  21  from  46 

THE  TERRESTRIAL  HABITAT  contributed  6  percent  (484)  of  the  impact 
score  for  this  case.  This  habitat's  result  was  the  same  as  for  Case  5,  with 
only  minor  exceptions  (484  vs.  495). 

Cases  7  through  14  have  Impact  scores  which  are  significantly  lower  than  the 
cases  previously  discussed.  The  total  Impact  score  for  Case  7  is  only  2,749 
or  36  percent  of  the  impact  score  for  Case  6.  This  large  difference  in  scores 
makes  comparison  between  these  cases  and  the  previously  discussed  almost 
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meaningless.  A  more  fruitful  approach,  which  shall  be  taken  for  these  cases, 
is  to  compare  them  beginning  with  Case  7. 

CASE  7:  SUMMER,  BUNKER-C,  100  BBLS  -  IMPACT  SCORE  2,749 

THE  PELAGIC  HABITAT  contributed  3  percent  of  the  Impact  score  for 
this  case.  The  four  species  which  contributed  to  this  score  for  this  habitat 
were  those  which  were  judged  the  most  sensitive  to  bunker-C  spills.  The  impact 
scores  for  these  species  were: 


Phytoplankton  18 
Zooplankton  18 
Floating  Seaweed  20 
Smelt  18 


THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  16  percent  (427)  of  the 
impact  score  for  this  case.  The  species  which  were  ;he  major  contributors 
to  this  impact  score  for  this  habitat  were: 


Cods 

60 

Other  Flatfish 

40 

Dungeness  Crab 

96 

Shrimp 

100 

Other  Bivalves 

40 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  8  percent  (211) 
of  the  impact  score  for  this  case.  The  six  species  which  contributed 
to  this  impact  score  for  this  habitat  were: 
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Chum  Salmon 

36 

Pacific  Halibut 

36 

Other  Flatfish 

40 

King  Crab 

36 

Scallops 

18 

Other  Marine  Invertebrates  45 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  42  percent  (1.150)  of  the 

impact  score  for  this  case.  The  species  which  were  the  major  contributors  to 

this  impact  score  for  this  habitat  were: 

Razor  Clams 

77 

Softshell  Bivalves 

383 

Invertebrate  Infauna 

191 

Marine  Mammal  Rookeries 

128 

Shorebirds 

213 

Swans 

60 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  cntributed  29  percent  (801)  of 

the  impact  score  for  th^s  case.  All  species 

within  this  habitat  contributed 

significantly  to  this  impact  score.  Species 

impact  scores  were: 

Intertidal  Seaweeds 

128 

Smelt 

77 

Hardshell  Bivalves 

319 

Crustaceans 

85 

Gastropods 

128 

Shorebirds 

64 
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THE  TERRESTRIAL  HABITAT  contributed  3  percent  (76)  of  the  impact  score 
for  this  case.  Only  two  species  were  judged  to  have  any  Impact  for  this  case. 
These  were: 

Strand  Vegetation  6 
Other  Vegetation  70 

CASE  8:  SUMMER ,  CRUDE  OIL,  TOO  BBLS  -  IMPACT  SCORE  2606 

THE  PELAGIC  HABITAT  contributed  14  percent  (365)  of  the  impact  score 
for  this  case.  In  addition  to  the  impacts  for  Case  7,  the  following  species 
were  judged  to  be  impacted  by  the  crude  oil  spill: 


Crab  Larvae  12 

Chum  Salmon  42 

Pink  Salmon  120 

Rainbow/Steelhead  Trout  12 

Dolly  Varden  30 

Seabirds  75 


THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  17  percent  (437)  and  the 
SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  8  percent  (211)  of  the  impact 
score  for  this  case.  The  result  for  both  of  these  habitats  was  the  same  as 
for  Case  7. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  35  percent  (913)  of  the 
impact  score  for  this  case.  The  decrease  in  impact  score  from  Case  7  for  this 
habitat  is  accounted  for  by  the  following  species: 
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Invertebrate  Infauna 


reduced  to  90  from  191 


Shorebirds 


reduced  to  100  from  213 


TIE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  22  percent  (586)  of 
the  impact  score  for  this  case.  The  decrease  in  impact  score  from  Case  7  for 
this  habitat  is  accounted  for  by  the  following  species: 


Intertidal  Seaweeds 
Crustaceans 
Gastropods 
Shorebirds 


reduced  to 
reduced  to 
reduced  to 
reduced  to 


60  from  128 
40  from  85 
60  from  128 
30  from  64 


THE  TERRESTRIAL  HABITAT  contributed  4  percent  (94)  of  the  impact  score 
for  this  case.  The  increase  in  impact  score  from  Case  7  for  this  habitat  is 
accounted  for  by  strand  vegetation  (24  vs.  6). 

CASE  9:  SUMMER.  GASOLINE,  1,000  BBLS  -  IMPACT  SCORE  2,500 

THE  PELAGIC  HABITAT  contributed  14  percent  (342)  of  the  impact  score 
for  this  case.  The  change  in  impact  score  fror  Case  8  for  this  habitat  is 
accounted  for  by  the  following  species: 

Ichthyoplankton  increased  to  12  from  0 
Herring  increased  to  60  from  C 
Seabirds  reduced  to  0  from  75 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  17  percent  (437)  of  the 
impact  score  for  this  case.  This  habitat's  result  was  the  same  as  for  Case  8. 
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THE  SUBTIOAL  ROCK/ COBBLE/ GRAVEL  HABITAT  contributed  5  percent  (135) 
of  the  Impact  score  for  this  case.  The  decrease  in  Impact  score  from  Case  8 


for  this  habitat  Is  accounted  for  by  the  following  species: 


Chum  Salmon 

reduced 

to 

0 

from 

36 

Pacific  Halibut 

reduced 

to 

0 

from 

40 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  35  percent  (878)  of  the 
Impact  score  for  this  case.  All  species  contributed  to  the  change  in  impact 
score  relative  to  Case  8  for  this  habitat.  The  changes  were: 


Eelgrass 

reduced 

to 

0 

from 

3 

Razor  Clams 

reduced 

to 

72 

from 

77 

Softshell  Bivalves 

reduced 

to 

360 

from 

383 

Marine  Mammal  Rookeries 

reduced 

to 

30 

from 

128 

Geese 

reduced 

to 

0 

from 

24 

Ducks 

reduced 

to 

0 

from 

30 

Swans 

reduced 

to 

0 

from 

60 

Invertebrate  Infauna 

Increased 

to 

180 

from 

90 

Pacific  Sandlance 

Increased 

to 

200 

from 

100 

Shoreblrds 

increased 

to 

200 

from 

100 

THE  INTERTIDAL  COBBLE/GRAVEL/HABITAT  contributed  25  percent  (632)  of 
the  Impact  score  for  this  case.  All  species  contributed  to  the  change  in 
Impact  score  relative  to  Case  8  for  this  habitat.  The  changes  were: 
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Intertidal  Seaweeds 

reduced 

to 

0 

from 

60 

Smelt 

reduced 

to 

72 

from 

77 

Hardshell  Bivalves 

reduced 

to 

300 

from 

319 

Crustaceans 

increased 

to 

80 

from 

40 

Gastropods 

increased 

to 

120 

from 

60 

Shorebirds 

increased 

to 

60 

from 

30 

THE  TERRESTRIAL  HABITAT  contributed  3  percent  (76)  of  the  impact  score 
for  this  case.  The  decrease  in  impact  score  from  Case  8  in  this  habitat  is 
accounted  for  by  strand  vegetation  (6  vs.  24). 


CASE  10:  WINTER,  CRUDE  OIL,  100  BBLS  -  IMPACT  SCORE  2,153 

THE  PELAGIC  HABITAT  contributed  4  percent  (93)  of  the  impact  score 
for  this  case.  Only  seven  species  contributed  to  the  impact  score  in  this 
habitat,  these  were: 


Phytoplankton  9 
Zooplankton  9 
Greenlings  12 
Smelt  18 
Rainbow/ Steel  head  Trout  6 
Dolly  Varden  9 
Seabirds  30 


All  other  species  which  contributed  to  this  habitat's  impact  score  In  Case  9 
were  either  not  present  during  the  Winter  or  not  affected  by  the  crude  oil 
spill . 
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THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  14  percent  (311)  of  the 
Impact  score  for  this  case.  The  major  contributing  species  for  the  decrease 
In  Impact  score  from  Case  9  In  this  habitat  Is  Dungeness  crab  (48  vs.  96). 
Changes  In  other  species  ranged  from  6  to  24. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  6  percent  (126)  of 
the  Impact  score  for  this  case.  The  change  In  Impact  score  from  Case  9  In  this 
habitat  Is  accounted  for  by  the  following  species: 


Chum  Salmon 

reduced 

to 

0  from 

36 

Other  Marine  Invertebrates 

reduced 

to 

3C  from 

45 

Pacific  Halibut 

Increased  to 

18  from 

0 

Other  Flatfish 

Increased  to 

24  frcm 

C 

THE  INTERTIDAL  SAND/HUD  HABITAT  contributed  48  percent  (1,029)  of  the 
Impact  score  for  this  case.  All  species  In  this  habitat  contributed  to  the 
change  In  Impact  score  relative  to  Ca«?  9.  The  changes  were: 


Eel  grass 

1ncrea:ed 

to 

3 

from 

0 

Razor  Clams 

Increased 

to 

77 

from 

72 

Softshell  Bivalves 

Increased 

to 

383 

from 

360 

Marine  Mammal  Rookeries 

Increased 

to 

128 

from 

30 

Geese 

Increased 

to 

24 

from 

0 

Cucks 

Increased 

to 

50 

from 

0 

Swans 

Increased 

to 

200 

from 

0 

Pacific  Sandlance 

reduced 

to 

4 

from 

36 

Invertebrate  Infauna 

reduced 

to 

60 

from 

180 

Shoreblrds 

reduced 

to 

100 

from 

200 
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INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  23  percent  (502)  of  the 


impact  score  for  this  case.  All  species  in  this  habitat  contributed  to  the 
change  in  impact  score  relative  to  Case  9.  The  changes  were: 


Intertidal  Seaweeds 
Smelt 

Hardshell  Bivalves 
Crustaceceans 
Gastropods 
Shorebirds 


increased 

to 

36 

from 

0 

increased 

to 

77 

from 

72 

Increased 

to 

319 

from 

300 

reduced 

to 

24 

from 

80 

reduced 

to 

36 

from 

120 

reduced 

to 

10 

from 

60 

THE  TERRESTRIAL  HABITAT  contributed  4  percent  (92)  of  the  Impact  score 
for  this  case.  The  change  In  impact  score  from  Case  9  for  this  habitat  is 
accounted  for  by  the  following  species: 


Strand  Vegetation 
Other  Vegetation 
Deer 


reduced  to  50  from  0 

reduced  to  42  from  70 

increased  to  50  from  0 


CASE  11:  WINTER,  BUNKER-C,  100  BARRELS  -  IMPACT  SCORE  2,143 

THE  PELAGIC  HABITAT  contributed  2  percent  (48)  of  the  Impact  score 
for  this  case.  The  decrease  in  impact  score  from  Case  10  In  this  habitat 
is  accounted  for  by  the  following  species: 


Rainbow/Steel  head  Trout 

reduced 

to 

0 

from 

6 

Dolly  Varden 

reduced 

to 

0 

from 

0 

Seabirds 

reduced 

to 

0 

from 

30 
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THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  15  percent  (311)  and  the 


SUBTIDAL  ROCK/ COBBLE/ GRAVE l  HABITAT  contributed  6  percent  of  the  impact  score 
for  this  case.  T.ie  result  for  both  these  habitats  was  the  same  as  for 
Case  10. 

THE  INTERTIDAL  SANO/MUO  HABITAT  contributed  44  percent  (944)  of  the 
impact  score  for  this  case.  The  change  in  impact  score  from  Case  10  in  this 
habitat  is  accounted  for,  with  minor  exception,  by  the  following  species: 


Invertebrate  Infauna 

Shorebirds 

Geese 

Ducks 

Swans 


increased  to  128  from  60 

increased  to  213  from  100 

reduced  to  0  from  24 

reduced  to  0  from  50 

reduced  to  0  fron,  200 


THE  INTERTIDAL  COBBLE/GRAVEL  HAEITAT  contributed  29  percent  (622)  of 
the  impact  score  for  this  case.  The  increase  in  impact  score  from  Case  10 
in  this  habitat  is  accounted  for  by  the  following  species: 


Intertidal  Seaweeds 

increased  to 

77 

from 

36 

Crustaceans 

increased  to 

51 

from 

24 

Gastropods 

increased  to 

77 

from 

36 

Shorebirds 

increased  to 

21 

from 

1C 

THE  TERRESTRIAL  HABITAT  contributed  4  percent  (92)  of  the  impact 
score  for  this  case.  This  habitat's  impact  score  is  the  same  as  for 
Case  10. 
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CASE  12:  WINTER,  GASOLINE  1,000  BBLS 
THE  PELAGIC  HABITAT  contributed 
case.  The  change  in  impact  score  from 
for  by  the  following  species: 

Ichthyoplankton 
Herring 

Rainbow/Steel  head  Trout 
Dolly  Varden 
Floating  Seaweed 


IMPACT  SCORE  1,882 

5  percent  of  the  impact  score  for  this 
Case  11  in  this  habitat  is  accounted 

increased  to  6  from  0 

increased  to  36  from  0 

increased  to  6  from  0 

Increased  to  9  from  0 

reduced  to  0  from  12 


THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  17  percent  (311)  of  the 
impact  score  for  this  case.  This  habitat's  result  was  the  same  as  for 
Case  11 . 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  4  percent  (84) 
of  the  impact  score  for  this  case.  The  decrease  in  Impact  score  from 
Case  11  for  this  habitat  is  accounted  for  by  the  following  species: 


Pacific  Halibut 

reduced 

to 

0 

from 

18 

Other  Flatfish 

reduced 

to 

0 

from 

24 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  42  percent  (790)  of  the 
impact  score  for  this  case.  The  decrease  in  impact  score  from  Case  11  for 
this  habitat  is  accounted  for,  with  minor  exceptions,  by  the  following  species 

Softshell  Bivalves  reduced  to  360  from  383 

Marine  Mammal  Rookeries  reduced  to  30  from  128 
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THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  27  percent  (512)  of 


the  impact  score  for  this  case.  With  minor  changes  to  other  species,  inter¬ 
tidal  seaweed  (0  vs.  77)  accounts  for  the  decrease  in  impact  score  from 
Case  11  in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  5  percent  (92)  of  the  impact  score 
for  this  case.  This  habitat's  impact  score  is  the  same  as  in  Case  11. 

CASE  13:  SUMMER ,  DIESEL-2,  100  BBLS  -  IMPACT  SCORE  1,769 

THE  PELAGIC  HABITAT  contributed  22  percent  (384)  of  the  impact  score 
for  this  case.  The  change  in  impact  score  from  Case  12  for  this  habitat  is 
accounted  for,  with  minor  exceptions,  by  the  following  species: 


Herring 

reduced 

to 

0  *rom 

36 

Smel  t 

increased 

to 

36  from 

18 

Chum  Salmon 

increased 

to 

24  from 

0 

Pink  Salmon 

increased 

to 

120  from 

0 

Dolly  Varden 

increased 

to 

30  from 

9 

Seabirds 

increased 

to 

75  from 

0 

THE  SUBTIDAL  SAND/MUC  HABITAT  contributed  2S  \*rcent  (437)  of  the 
impact  score  for  this  case.  The  increase  in  impa*t  score  from  Case  12  in 
this  habitat  is  accounted  for,  with  minor  exceptions,  by  the  following 
species: 


Cods 

Other  Flatfish 
Dungeness  Crab 


increased  to 
increased  to 
increased  to 


60  from  36 
40  from  24 
96  from  48 
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THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HAEITAT  contributed  12  percent  (211) 
of  the  inpact  score  for  this  case.  The  increase  in  inpact  score  from  rase  12 
in  this  habitat  is  accounted  for  by  the  followina  species: 

Chun  Salmon  increased  to  36  fro r  0 

Pacific  Ha  1 i but  increased  to  36  from  C 

Other  Flatfish  increase'  to  40  fron  0 

Other  Marint  Invertebrates  increased  to  46  fror  3r 


"HE  INTERTIDAL  SAND/NUD  HABITA"  contributed  21  percent  (380)  of  the 
impact  score  for  this  case.  The  chanqe  in  impact  score  fror  Case  12  in  this 
hatitat  is  accounted  for  with  minor  exceptions,  by  the  frl lowing  species: 


Marine  Manna  1  Rookeries 
Razor  Clans 
Softshell  Bivalves 
Invertebrate  Infauna 
Shorebi rds 


increased  to  60  fron  30 

reduced  to  36  from  72 

reduced  to  180  from  360 

reduced  to  45  fro r  120 

reduced  to  50  from  200 


THC  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  16  percent  (281)  of 
the  impact  score  for  this  case.  The  chanqe  in  impact  score  from  Case  12  in 
this  habitat  is  accounted  for  by  the  following  species: 


Intertidal  Seaweeds 

increased 

to 

30  from 

0 

Snel  t 

reduced 

to 

36 

from 

72 

Hardshell  Bivalves 

reduced 

to 

150 

from 

300 

Crustaceans 

reduced 

to 

20 

from 

48 

Gastropods 

reduced 

to 

3C 

Hrom 

72 

Shorebi rds 

reduced 

to 

15 

from 

20 

2-101 


THE  TERRESTRIAL  HABITAT  contributed  4  percent  (76)  of  the  impact  score 
for  this  case.  The  change  in  impact  score  from  Case  12  in  this  habitat  is 
accounted  for  by  the  following  species: 

Strand  Vegetation  increased  to  6  from  0 

Other  Vegetation  increased  to  70  from  42 

Deer  reduced  to  0  from  50 

CASE  14:  WINTER,  DIESEL-2,  100  BARRELS  -  IMPACT  SCORE  1,234 

THE  PELAGIC  HABITAT  contributed  9  percent  (108)  of  the  impact  score 
for  this  case.  The  species  not  present  in  the  Winter  scenarios  account  for 
210  of  the  decrease  in  impact  score  from  Case  13  in  this  habitat.  With 
minor  exceptions,  the  remainder  of  the  decrease  is  accounted  for  by  the 
following  species: 

Dolly  Varden  reduced  to  9  from  30 

Seabirds  reduced  to  3C  from  75 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  25  percent  (311)  of  the 
impact  score  for  this  case.  The  decrease  In  impact  score  from  Case  13  in  this 
habitat  is  accounted  for,  with  minor  exceptions,  by  the  following  species: 

Cods  reduced  to  36  from  60 

Other  Flatfish  reduced  to  24  from  40 

Dungeness  Crab  reduced  to  48  from  96 
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THE  INTERTIDAL  SANO/MUP  HABITAT  contributed  29  percent  (358)  of  the 
impact  score  for  this  case.  The  decrease  in  impact  score  from  Case  13  for 
this  habitat  is  accounted  for  by  the  following  species: 

Pacific  Sandlance  reduced  to  2  from  9 

Invertebrate  Infauna  reduced  to  30  from  45 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  19  percent  (239) 
of  the  impact  score  for  this  case.  The  decrease  in  impact  score  from  Case  13 
for  this  habitat  is  accounted  for  by  the  following  species: 


Intertidal  Seaweeds 

reduced  to 

18  from 

^>0 

Crustaceans 

reduced  to 

12  from 

20 

Gastropods 

reduced  to 

18  from 

30 

Shorebirds 

reduced  to 

5  from 

15 

THE  TERRESTRIAL  HABITAT  contributed  7  percent 

(92)  of  the  impact 

score  for  this  case.  The  change 

habitat  is  accounted  for  by  the 

in  impact  score  from 

following  species: 

Case  13  for  this 

Surand  Vegetation 

reduced  to 

0  from 

6 

Other  Vegetation 

reduced  to 

42  from 

70 

Deer 

increased  to 

50  from 

0 

Case  15  and  16  impact  scores  are 

sionificartly  lower 

than  the 

cases 

previously  discussed.  The  total  impact  score  for  Case  15  is  only  404  or 
33  percent  for  Case  14.  This  large  difference  in  scores  makes  comparison 
between  these  cases  and  those  previously  discussed  almost  meaningless^ 
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therefore  the  cases  will  be  discussed  and  compared  together,  rather  than 
with  the  earl ier  cases. 

CASE  15:  SUMMER,  GASOLINE,  100  BBLS  -  IMPACT  SCORE  404 
and 

CASE  16:  WINTER,  GASOLINE,  TOO  BBLS  -  IMPACT  SCORE  340 

Only  three  habitats  contribute  to  the  impact  scores  of  these  cases  and, 

therefore,  only  these  three  will  be  compared. 

THE  SUBTIOAL  SANO/MUD  HABITAT  contributed  8  percent  (34)  of  the  Impact 
score  for  Case  15;  this  habitat  contributed  6  percent  (22)  of  the  Impact  score 
for  Case  16.  The  decrease  in  impact  score  for  this  haK‘tat  Is  accounted 
fY  by  Dungeness  crab  being  reduced  to  12  from  24. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  52  percent  (212)  of  the 
impact  score  for  Case  15;  this  habitat  contributed  56  percent  (190)  of  the 
impact  score  for  Case  16.  The  decrease  In  Impact  score  is  accounted  for  by 
the  following  species: 

Pacific  Sandlance  reduced  to  2  from  9 

Invertebrate  Infauna  reduced  to  30  from  45 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  39  percent  (158) 
of  the  impact  score  for  Case  15;  th’S  habitat  contributed  38  percent  (128) 
of  the  impact  score  for  Case  16.  The  decrease  in  impact  score  Is  accounted 
for  by  the  following  species: 


Crustaceans 

reduced 

to 

12 

from 

20 

Gastropods 

reduced 

to 

18 

from 

30 

Shorebirds 

reduced 

to 

5 

from 

15 
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3.  VALDEZ  NARROWS 

Valdez  Narrows  leads  from  Valdez  Arm  into  the  Valdez  Harbor  past  the 
southeast  flank  of  Mount  Thomas  (see  Fig.  2-17).  The  Narrows  are  about  0.8 
mile  wide  and  about  2  miles  long.  The  selected  spill  site  is  off  Potato 
Point  at  the  southwest  entrance  into  the  Narrows  at  61 °5. 56 ' N  latitude  and 
1 46°22 . 22 ' W  longitude. 

(a)  PHYSICAL  CHARACTERISTICS 

Much  of  the  previous  characterization  of  Valdez  Harbor  also  applies  to 
Valdez  Narrows.  Temperatures  are  similar.  Winds  are  also  expected  to  be 
similar  with  frequent  calms  and  with  predominant  winds  shifted  slightly  in 
direction  from  east-northeast  to  north-northeast  in  Winter  and  from  southwest 
to  south-southwest  in  Summer  due  to  the  alignment  of  the  Narrows.  Frequent 
wind  gusts  are  also  to  be  expected  in  and  around  the  Narrows  due  to  the 
complex  topography. 

SURFACE  CURRENTS 

In  Valdez  Narrows,  both  the  TIDAL  CURRENT  TABLES* and  the  COAST  PILOT 8 
concur  that  tidal  currents  are  too  weak  and  variable  to  be  predicted.  The 
nearest  reference  to  tides  and  currents  is  at  the  entrance  to  Port  Fidalgo 
(east  of  Valdez  Arm  entrance)  and  north  of  Goose  Island  where  current 

Q 

velocity  is  about  0.5  knot.  Diurnal  tide  range  at  nearby  Snug  Harbor  Is  12 
ft.®  Currents  usually  flow  eastward  with  an  average  velocity  of  0.8  knot, 
between  Eleanor  and  Naked  Islands  in  the  middle  of  Prince  William  Sound. 

Hood,  et  al . ,  31  report  current  speeds  in  Valdez  Narrows  during  December  1971 
and  March  1972:  maximum  tidal  current  of  about  20-cm  per  sec  (about  1  knot) 
and  mean  non- tidal  currents  of  about  2  to  3-cm  per  sec  (about  0.05  knot). 
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FIGURE  2-17.  VALDEZ  NARROWS  LOCATION  AND  SPILL  SITE. 


NOTE:  The  broken  line  is  the  10  fathom  (60  ft.)  contour.  Scale  can  be 

determined  from  an  axis  of  the  spill  site  cross  (equals  about  2  miles 
or  3.3  km) . 
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01 

These  authors  also  Indicate  that  the  above  period  is  when  runoff  was  at  a 
minimum  from  December  1971  through  April  1972.  Therefore,  higher  surface 
velocities  could  exist  during  May  through  October  when  runoff  is  greater. 

With  these  limited  data,  MSNW  was  required  to  make  numerous  assumptions 
in  preparing  surface  current  data  as  input  for  the  oil  dispersion  modelling 
at  Valdez  Narrows.  The  following  are  the  current  directions  and  velocities 


used: 

AREA 

Valdez  Narrows 
Valdez  Arm 

Sawmill  Bay  (west  side  of  Arm) 

Jack  Bay  (east  side  of  Arm) 

Galena  Bay  (east  side  of  Arm) 

Tatitlek  Narrows  (east  side  of 
Arm  entrance 

Port  Fidalgo 

Glacier  Island  Channel  (west 
side  of  Arm  entrance) 

Main  Body  of  Prince  William 
Sound  adjacent  to  Valdez  Arm 


MAXIMUM  CURRENTS 
(AVERAGE  VELOCITY) 

EBB 

FLOOD 

VELOCITY  (DIRECTION) 

VELOCITY  (DIRECTION) 

0.8  K  (210°) 

0.5  k  (030°) 

0.7  K  (210°) 

0.4  K  (030°) 

0.6  K  (165°) 

0.3  K  (345°) 

0.6  K  (300°) 

0.3  K  (120°) 

0.6  K  (298°) 

0.3  K  (110°) 

0.6  K  (330°) 

0.4  K  (150°) 

0.6  K  (255°) 

0.3  K  (075°) 

0.5  K  (250°) 

0.4  K  (070°) 

0.4  K  (210°) 

0.2  K  (030°) 

These  represent  MSNW's  best  approximations  of  most  probable  surface  currents 
in  the  Valdez  Narrows  and  vicinity. 


2-107 


(b)  BIOLOGICAL  CHARACTERISTICS 

The  greater  portion  of  the  previous  section's  (Valdez  Harbor)  biologi¬ 
cal  characterization  was  generalized  to  Prince  William  Sound  or  combined 
Valdez  Arm,  Narrows,  and  Harbor  comments.  This  common  characteri zation  of 
these  two  locations  biologically  is  primarily  due  to  the  generalizations 
MSNW  found  in  the  available  literature. 

The  common  characterization  of  Valdez  Harbor  and  Narrows  was  also  com¬ 
pleted  because  of  MSNW's  choice  of  a  50-km  SGuare  area  to  encompass  what  was 
initially  expected  to  be  a  maximum  area  of  oil  spill  dispersion.  With  this 
physical  characterization  of  study  locations,  these  two  locations  overlap  and 
a 'so  include  a  portion  of  the  main  body  of  Prince  William  Sound.  This  is  con- 
sis. ent  with  thr  biological  literature  and  with  the  assumption  that  oil  spills 
of  sufficient  size  in  the  Narrows  and  in  the  Harbor  could  reach  the  main  body 
of  the  Sound. 

Therefore,  except  for  the  portion  of  Valdez  harbor's  biological  de¬ 
scription  that  was  stated  as  specific  to  the  Harbor,  MSNW  has  assumed  a 
similar  distribution  and  abundance  for  Valdez  Narrows,  Valdez  Arm,  and  the 
adjacent  main  portion  of  Prince  William  Sound. 

Further  details  on  the  physical  and  biological  characteri sties  are 
given  in  Appendix  D  . 

(c)  RESULTS 

Spills  in  Valdez  Narrows  will  block  many  of  the  passages  in  upper 
Prince  William  Sound,  greatly  affecting  salmon  and  herring  runs.  Other 
species  greatly  impacted  are  shrimp  and  hard  and  soft-shelled  bivalves. 
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The  greatest  impact  is  caused  by  the  50,000-bbl  spill  of  diesel-2  in 
the  Summer,  followed  by  the  10,000-bbl  spill  of  the  same  product.  The  large 
spills  of  crude  and  bunker  C  also  resulted  in  high  impact  scores.  The  Winter 
impacts  are  lower  in  all  cases  due  to  the  absence  of  many  species. 

PHYSICAL  FATE  OF  SPILLS 

Two  oil  spill  scenarios  were  examined  at  Valdez  Narrows.  Both  Summer 
and  Winter  scenarios  resulted  in  oil  moving  from  the  spill  site  in  a  south- 
southwesterly  direction  in  Prince  William  Sound  (Fig.  2-18).  The  spills 
effectively  blocked  passage  through  the  upper  portion  of  Valdez  Arm  and  moved 
along  the  north  shore  of  the  Sound  to  the  west.  The  shoreline  was  judged  to 
have  been  impacted  on  both  sides  of  the  Narrows  within  the  first  hour  after 
spill . 

See  Page  2-27  for  discussion  of  spill  enveloping  process. 

CASE  DISCUSSION 

Table  2-6  presents  the  results  of  the  oil  spill  scenarios  examined 
at  Valdez  Narrows  without  cleanup. 
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TABLE  2-6.  VALDEZ  NARROWS  CASE  RESULTS,  NO  CLEANUP 


SPILL  TYPE 

AND  SEASON 

50,000 

S  P  I  L 

L  S 

I  Z  E 

100 

10,000 

1,000 

Diesel -2 

21  ,898[i](2*i9,812 

[2] 

8,962  [13] 

1,241 

[22] 

Od 

LU 

Crude  0il(1^ 

19,437 [3] 

13,479 

(7] 

6,798  ri4] 

812 

[24] 

tn 

Bunker-C  ^ 

13,609(6] 

10,972 

(10] 

5,939  [16] 

441 

[27] 

Gasol ine  (1 ) 

2,554(19] 

1,394 

(21] 

388  [28] 

31 

[21] 

Diesel -2 

14,018(51 

12,593 

(8] 

6,223  (15] 

787 

[25] 

oc 

UJ 

Crude  Oil(1) 

14,338(4] 

9,943 

(111 

5,015  [17] 

599 

[26] 

►— 

*— » 

Bunker-C  (1) 

11,486(9] 

9,260 

(12] 

5,013  [18] 

372 

[29] 

Gasol ine  ^ 1  ^ 

1,593(20] 

870 

[23] 

242  (30] 

22 

[32] 

^ase  results  for 

spill  less  than 

50,000 

bbls  are  estimated  scores 

(see  Yakutat  Case 

Discussion). 

Numbers  ii  brackets  are  the  case 

numbers  that 

follow. 

CASE 

1:  SUMMER,  DIlSEL-2,  50,000  BBLS  - 

IMPACT 

SCORE 

21 ,P98 

THE  PELAGIC  HABITAT  contributed  33  percent  (7,191)  of  the  impact  score 
for  this  case.  The  species  which  were  the  main  contributors  to  this  impact 
score  were  phytoplankton  (164),  zooplankton  (164),  ichthyoplankton  (109), 
herrinq  (967),  smelt  (290),  crab  larvae  (193),  chum  salmon  (677),  sockeye 
salmon  (338),  pink  salmon  (1,289),  coho  salmon  (773),  rainbow/steel head  trout 
(193),  Dolly  Varden  (483),  sea  otter  (120),  and  seabirds  (1,208).  Herring, 
pink  salmon,  Dolly  Varden,  and  seabirds  were  among  the  most  abundant  species 
in  this  habitat.  Herring,  pink  salmon,  and  coho  salmon  were  rated  an  important 
commercial  resource.  Sockeye  salmon,  chun.  salmon  and  smelt  were  less  important 
commercially.  The  salmon  species,  smelt,  trout,  and  Dolly  Varden  were  rated 
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somewhat  important  as  a  recreational  resource.  The  smelt  and  salmon  were  rated 
as  of  minor  importance  for  subsistence  fishing.  With  the  exception  of  sea 
otter,  all  of  these  species  were  judged  to  be  among  the  most  sensitive  to  a 
diesel-2  spill  in  this  habitat.  Sea  otter  and  seabirds  were  classified  as 
protected. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  12  percent  (2,726)  of  the 
impact  score  for  this  case.  The  species  which  were  the  main  contributors  t.o 
this  impact  score  were  Dungeness  crab  (387),  shrimp  (1,611),  and  other  mar\ne 
invertebrates  (273).  The  shrimp  and  invertebrates  were  among  the  most 
abundant  species  in  the  habitat.  Shrimp  were  rated  as  an  important  commercial 
resource  and  crab  of  minor  commercial  importance.  Shrimp  were  rated  as  of 
moderate  recreational  and  subsistence  importance  and  crabs  of  minor  subsist¬ 
ence  importance.  All  three  species  were  among  those  judged  to  be  the  most 
sensitive  to  a  diesel-2  spill  in  this  habitat. 

THE  SUBTIDAL/ROCK/COBBLE/GRAVEL  HABITAT  contributed  12  percent  (2,602) 
of  the  impact  score  for  this  case.  The  species  which  were  the  main  con¬ 
tributors  to  this  impact  score  were  chum  salmon  (328),  Pacific  halibut  (144), 
other  flatfish  (160),  rockfish  (240),  walleye  pollock  (lbO),  king  crab  (328), 
Tanner  crab  (456),  scallops  (164),  and  other  marine  Invertebrates  (410).  The 
flatfish,  rockfish,  pollock,  Tanner  crab,  and  invertebrates  were  among  the 
most  abundant  in  this  habitat.  Halibut  and  rockfish  were  rated  as  important 
commercial  resources.  The  salmon,  flatfish,  pollock,  and  king  crab  were  rated 
as  moderately  important  as  comercial  resources.  Tanner  crab  and  scallops 
were  rated  as  of  minor  importance  for  subsistence  fishing.  The  salmon,  crabs, 
and  invertebrates  were  judged  to  b*;  the  most  sensitive  to  a  diesel-2  spill  in 
this  habitat. 
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THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  18  percent  (3,913)  of  the 
Impact  score  for  this  case.  The  species  which  were  the  main  contributors  to 
this  impact  score  were  Pacific  sandlance  (145),  razor  clams  (290),  softshell 
bivalves  (1,450),  invertebrate  infauna  (725),  shorebirds  (806),  geese  (102), 
ducks  (128),  and  swans  (255).  The  bivalves,  infauna  and  shorebirds  were  the 
most  abundant  species  in  this  habitat.  Geese  and  ducks  were  rated  as  having 
minor  commercial  importance.  Bivalves  were  rated  as  having  major  recreational 
importance  and  clams,  geese  and  ducks  were  rated  as  having  moderate  recreation 
al  importance.  Clams  and  bivalves  were  rated  as  moderate  and  minor  in  sub¬ 
sistence  importance.  Sandlance,  clams,  bivalves,  infauna  and  shorebirds  were 
judged  to  be  the  most  sensitive  to  a  diesel-2  spill  in  this  habitat.  Shore- 
birds  were  classified  as  protected  and  swans  were  classified  as  endangered 
due  to  the  probable  presence  of  trumpeter  swans. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  10  percent  (2,157)  of  the 
impact  score  for  this  case.  The  species  which  were  the  main  contributors  to 
this  impact  score  were  intertidal  seaweeds  (180),  herring  (806),  sessile 
marine  invertebrates  (137),  miscellaneous  crustaceans  (219),  other  inverte¬ 
brates  (273),  shorebirds  (242),  and  marine  manna  1  rookeries  (200).  With  the 
exception  of  crustaceans  and  shorebirds,  these  species  were  the  most  abundant 
in  this  habitat.  Herring  was  rated  as  having  major  commercial  importance. 
Crustaceans  were  rated  as  having  minor  recreational  and  subsistence  importance 
Wit*  the  exception  of  seaweed  and  rookeries,  these  species  were  judged  to  be 
the  most  sensitive  to  a  diesel-2  spill  in  this  habitat.  Shorebirds  and 
rookeries  were  classified  as  protected. 
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THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  11  percent  (2,350)  of 


the  impact  score  for  this  case.  All  species  in  this  habitat  contributed  sub¬ 
stantially  to  the  impact  score  for  this  case.  The  results  were  intertidal 
seaweed  (120),  smelt  (290),  hardshell  bivalves  (1,208),  crustaceans  (322), 
gastropods  (273),  and  shorebirds  (137).  Seaweed,  bivalves,  crustaceans,  and 
gastropods  were  the  most  abundant  species  in  this  habitat.  Smelt  were  rated 
as  of  minor  importance  commercially,  recreationally  and  for  subsistence. 
Bivalves  were  rated  as  of  moderate  recreational  value  and  of  minor  subsistence 
value.  With  the  exception  of  seaweed,  all  species  were  judged  to  be  relative¬ 
ly  sensitive  to  a  diesel-2  spill  in  this  sabitat.  Shorebirds  were  classified 
as  protected. 

THE  TERRESTRIAL  HABITAT  contributed  4  percent  (959)  of  the  impact  score 
for  this  case.  The  species  which  were  the  main  contributors  in  this  habitat 
were  other  vegetation  (280),  other  mammals  (120),  and  raptors  (-J0).  The 
vegetation  and  raptors  were  among  the  most  abundant  species  in  this  habitat. 
The  vegetation  and  manuals  were  of  moderate  commercial  importance  and  of 
minor  subsistence  importance.  Vegetation  was  also  of  moderate  recreational 
importance.  Raptors  were  classified  as  protected.  Table  2-7  presents  the 
full  results  for  Case  1. 

CASE  2:  SUMMER,  DIESEL-2,  10,000  BBLS  -  IMPACT  SCORE  19,812 

THE  PELAGIC  HABITAT  contributed  33  percent  (6,532)  of  the  impact  score 
for  this  case.  The  decrease  in  impact  score  for  this  habitat  from  Case  1  is 
accounted  for  by  the  following  species: 

Pacific  Sandlance  reduced  to  38  from  82 
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TABLE  2-7.  MATRIX  RESULTS--  CASE 
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Sea  Otter 


reduced  to  30  from  120 


Seabirds  reduced  to  683  from  1,208 

THE  SUBTIOAL  SAND/MUD  HABITAT  contributed  12  percent  (2,439)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact 
score  for  this  habitat  from  Case  1  is  accounted  for  by  the  following  species: 
Miscellaneous  Marine  Fish  reduced  to  20  from  80 

Razor  Clams  reduced  to  26  from  55 

Other  Bivalves  reduced  to  43  from  91 

Other  Marine  Invertebrates  reduced  to  128  from  273 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  13  percent  (2,602) 
of  the  impact  score  for  this  case.  This  habitat's  result  was  the  same  as  for 
Case  1. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  18  percent  (3,525)  of  the 
impact  score  for  this  case.  Only  shorebirds  reduced  to  456  from  806  con¬ 
tributed  significantly  to  the  decreased  impact  score  for  this  habitat  from 
Case  1. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  10  percent  (1,902)  of  the 
impact  score  for  this  case.  The  decrease  in  impact  score  for  this  habitat 
from  Case  1  is  accounted  for  by  the  following  species: 

Shorebirds  reduced  to  137  from  242 

Marine  Mammal  Rookeries  reduced  to  50  from  200 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  10  percent  (1,921) 
of  the  impact  score  for  this  case.  The  decrease  in  impact  score  for  this 
habitat  from  Case  1  is  accounted  for  by  the  following  species: 
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Intertidal  Secweed 

reduced 

to 

30  from 

120 

Smelt 

reduced 

to 

164  from 

290 

Crustaceans 

reduced 

to 

182  from 

322 

Shorebi rds 

reduced 

to 

64  from 

137 

THE  TERRESTRIAL  HABITAT 

contributed  4  percent 

(891)  of 

the  impact 

score  for  this  case.  With  minor  exceptions,  the 

decrease  in  impac*  scor 

this  habitat  from  Case  1  is  accounted  for  by  the 

following  species: 

Riparian  Vegetation 

reduced 

to 

0  from 

20 

Strand  Vegetation 

reduced 

to 

24  from 

54 

CASE  3:  SUMMER ,  CRUDE  OIL,  50,000  BBLS  -  IMPACT  SCORE  19,437 

THE  PELAGIC  HABITAT  contributed  21  percent  (4,008)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  the  change  in  impact  score  from  Case  2 
is  accounted  for  by  the  following  species: 


Floating  Seaweed 

increased 

to 

80 

from 

20 

Harbor  Seal 

increased 

to 

50 

from 

0 

Sea  Otter 

increased 

to 

128 

from 

30 

Phytoplankton 

reduced 

to 

77 

from 

164 

Zooplankton 

reduced 

to 

77 

from 

164 

Ichthyopl ankton 

reduced 

to 

51 

from 

109 

Greenl ings 

reduced 

to 

0 

from 

24 

Pacific  Sandlance 

reduced 

to 

9 

from 

38 

Smel  t 

reduced 

to 

164 

from 

290 

King  Salmon 

reduced 

to 

26 

from 

97 

Chum  Salmon 

reduced 

to 

179 

from 

677 
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reduced  to  89  from  338 

reduced  to  340  from  1 ,289 

reduced  to  204  from  773 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  13  percent  (2,565)  of  the 
Impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat  from 
Case  2  is  accounted  for  by  the  following  species: 


Cod 

Increased  to 

255  from 

60 

Sculpins 

Increased  to 

109  from 

48 

Other  Flatfish 

Increased  to 

170  from 

40 

Pacific  Sandlance 

Increased  to 

82  from 

36 

Miscellaneous  Marine  Fish 

Increased  to 

80  from 

20 

Razor  Clams 

increased  to 

97  from 

23 

Other  81  valves 

Increased  to 

161  from 

46 

Other  Marine  Invertebrates 

Increased  to  273  from 

128 

Shrimp 

reduced  to  911  from  1 

,611 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  18  percent  (3,564) 
of  the  Impact  score  for  this  case.  With  minor  exceptions,  the  increase  In 
Impact  score  for  this  habitat  from  Case  2  Is  accounted  for  by  the  following 
species: 


Floating  Seaweed 

Increased  to  120  from 

30 

Subtldal  Seaweed 

Increased  to  120  from 

30 

King  Crab 

Increased  to  580  from 

328 

Tanner  Crab 

Increased  to  806  from 

456 

Scallops 

Increased  to  290  from 

164 

Sockeye  Salmon 
Pink  Salmon 
Coho  Salmon 
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THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  21  percent  (4,016)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact  score 
for  this  habitat  from  Case  2  is  accounted  for  by  the  following  species: 

Marine  Mammal  Rookeries  increased  to  120  from  0 

Ducks  increased  to  483  from  120 

Swans  increased  to  547  from  240 

Invertebrate  Infauna  reduced  to  410  from  725 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  13  percent  (2,621)  of  the 
impact  score  for  this  case.  The  increase  in  impact  score  for  this  habitat 
from  Case  2  is  accounted  for  by  the  following  species: 

Sessile  Marine  Invertebrates  increased  to  242  from  137 

Miscellaneous  Crustaceans  increased  to  387  from  219 

Other  Invertebrates  increased  to  483  from  137 

Sea  Ducks  increased  to  137  from  64 

Marine  Mammal  Rookeries  increased  to  213  from  50 

THE  INTERTIDAL  COBBLE/GRAVEL  hABITAT  contributed  9  percent  (1,685)  of 
the  impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat 
from  Case  2  is  accounted  for  by  the  following  species: 

Intertidal  Seaweed  increased  to  120  from  30 

Smelt  increased  tc  290  from  164 

Shorebirdj  increased  to  137  from  64 

Hardshell  Bivalves  reduced  to  683  from  1,208 

THE  TERRESTRIAL  HABITAT  contributed  5  percent  (978)  of  the  impact 
score  for  this  case.  With  minor  exceptions,  the  increase  in  impact  score  for 
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this  habitat  from  Case  2  is  accounted  for  by  the  following  species: 

Riparian  Vegetation  increased  to  20  from  0 

Strand  Vegetation  increased  to  55  from  24 

CASE  4:  WINTER,  CRUDE  OIL,  50,000  BBLS,  VALDEZ  NARROWS  -  IMPACT  SCORE  14,338 
THE  PELAGIC  HABITAT  contributed  11  percent  (1  ,575)  of  the  impact  score 
for  this  case.  Crab  larvae  and  the  five  salmon  species  not  present  in  Winter 
case  account  for  a  decrease  of  1,031  in  the  impact  score  for  this  habitat 
from  Case  3.  With  minor  exceptions,  the  remainder  of  the  decrease  in  impact 
score  for  this  habitat  is  accounted  for  by  the  following  species: 


Phytoplankton 

reduced 

to 

38 

from 

77 

Zooplankton 

reduced 

to 

38 

from 

77 

Ichthyoplankton 

reduced 

to 

26 

from 

51 

Floating  Seaweed 

reduced 

to 

48 

from 

80 

Herring 

reduced 

to  580 

from 

967 

Rainbow/Steelhead  Trout 

reduced 

to 

97 

from 

193 

Dolly  Varden 

reduced 

to 

145 

from 

483 

Harbor  Seal 

reduced 

to 

30 

from 

50 

Seabirds 

reduced 

to  273 

from 

183 

THE  SUBTIDAL  SANO/MUD  HABITAT  contributed  14  percent  (1  ,977)  of  the 
impact  score  for  this  case.  The  decrease  in  impact  score  for  this  habitat 
from  Case  3  is  accounted  for  by  the  follov’ng  species: 


Cod 

reduced 

to  153 

from 

255 

Starry  Flounder 

reduced 

to  12 

from 

40 

Other  Flatfish 

reduced 

to  102 

from 

170 
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Pacific  Sandlance 

reduced 

to 

27 

from 

82 

Miscellaneous  Marine  Fish 

reduced 

to 

48 

from 

80 

Dungeness  Crab 

reduced 

to 

193 

from 

387 

Other  Marine  Invertebrates 

reduced 

to  164 

from 

273 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  18  percent  (2,600) 
of  the  impact  score  for  this  case.  The  decrease  in  impact  score  for  this 
habitat  from  Case  3  is  accounted  for  by  the  following  species: 


Chum  Salmon 

not  present 

from 

328 

Floating  Seaweed 

reduced 

to 

48 

from 

120 

Subtidal  Seaweed 

reduced 

to 

80 

from 

120 

Pacific  Halibut 

reduced 

to 

77 

from 

153 

Other  Flatfish 

reduced 

to 

102 

from 

170 

Greenl ings 

reduced 

to 

38 

from 

77 

Rockfish 

reduced 

to 

153 

from 

255 

Walleye  Pollock 

reduced 

to 

102 

from 

170 

Other  Marine  Fish 

reduced 

to 

51 

from 

85 

Other  Marine  Invertebrates 

reduced 

to 

273 

from 

410 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  28  percent  (3,967)  of  the 
impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat  from 
Case  3  is  accounted  for  by  the  following  species: 


Ducks 

increased 

to 

806 

from 

483 

Pacific  Sandlance 

reduced 

to 

32 

from 

145 

Invertebrate  Infauna 

reduced 

to 

273 

from 

410 

Swans 

reduced 

to  425 

from 

547 
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THE  INTERTIDAL  ROCKY  HABITAT  contributed  14  percent  (2,066)  of  the 


impact  score  for  this  habitat.  The  change  in  impact  score  for  this  habitat 
from  Case  3  is  accounted  for  by  the  following  species: 


Sea  Ducks 

increased 

to 

273 

from 

137 

Intertidal  Seaweed 

reduced 

to 

120 

from 

180 

Greenl ings 

reduced 

to 

12 

from 

36 

Herring 

reduced 

to 

483 

from 

806 

Other  Invertebrates 

reduced 

to 

290 

from 

483 

Sho rebirds 

reduced 

to 

46 

from 

137 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  10  percent  (1,364)  of 
the  impact  score  for  this  case.  The  decrease  in  impact  score  for  this  habitat 
from  Case  3  is  accounted  for  by  the  following  species: 


Intertidal  Seaweed 

reduced 

to 

72 

from 

120 

Crustaceans 

reduced 

to 

109 

from 

182 

Gastropods 

reduced 

to 

164 

from 

273 

Shorebirds 

reduced 

to 

46 

from 

137 

THE  TERRESTRIAL  HABITAT  contributed  6  percent  (789)  of  the  impact  score 
for  this  case.  Strand  vegetation,  brown  and  black  bears  not  present  in  Winter 
accounted  for  a  decrease  in  impact  score  of  130  for  this  habitat  from  Case  3. 
With  minor  exceptions,  the  remaining  change  in  impact  score  is  accounted  for 
by  the  following  species: 


Deer 

increased 

to 

200 

from 

0 

Other  Vegetation 

reduced 

to 

129 

from 

278 

Raptors 

reduced 

to 

200 

from 

300 

Other  Birds 

reduced 

to 

48 

from 

80 
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CASE  5:  WINTER,  DIESEL-2,  50,000  BBLS  -  IMPACT  SCOPE  14,018 

THE  PELAGIC  HABITAT  contributed  14  percent  (1,975)  of  the  impact  score 


for  this  case.  With  minor  exceptions,  the  change  in  impact  score  for  this 
habitat  from  Case  4  is  accounted  for  by  the  following  species: 


Phytoplankton 

increased  to 

82  from 

38 

Zooplankton 

increased  to 

82  from 

38 

Ichthyoplankton 

increased  to 

55  from 

26 

Pacific  Sandlance 

increased  to 

27  from 

3 

S  -elt 

increased  to  2y0  from 

164 

Seabirds 

increased  to  483  from 

273 

Floating  Seaweed 

reduced  to 

12  from 

48 

Harbor  Seal 

reduced  to 

0  from 

30 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  16  percent  (2,2 98)  of  the 
Impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact  score 
for  this  habitat  from  Case  4  is  accounted  for  by  the  following  species: 


Shrimp 

increased 

to 

1,611 

from 

911 

Cod 

reduced 

to 

36 

from 

153 

Sculpins 

reduced 

to 

51 

from 

109 

Other  Flatfish 

reduced 

to 

24 

from 

102 

Razor  Clams 

reduced 

to 

55 

from 

97 

Other  Bivalves 

reduced 

to 

91 

from 

161 

THE  SUBTIOAL/ROCK/COBBLE  GRAVEL  HABITAT  contributed  IT  percent  (1  ,837) 
of  the  Impact  score  fo*  this  case.  With  minor  exceptions,  the  change  in 
Impact  score  for  this  habitat  from  Case  4  is  accounted  for  by  the  following 
species: 
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Pacific  Halibut 
Floating  Seaweed 
Subtidal  Seaweed 
King  Crab 
Tanner  Crab 
Scallops 


increased  to  164  from  77 
reduced  to  12  from  48 
reduced  to  20  from  80 
reduced  to  328  from  580 
reduced  to  456  from  806 
reduced  to  164  from  290 


THE  INTERTIDAL  SANO/MUD  HABITAT  contributed  27  percent  (3,813)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact  score 
for  this  habitat  from  Case  4  is  accounted  for  by  the  following  species: 
Invertebrate  Infauna  increased  to  483  from  273 

Shorebirds  increased  to  806  from  456 

Marine  Manna  1  Rookeries  reduced  to  0  from  120 

Ducks  reduced  to  213  from  806 


THE  INTERTIDAL  ROCKY  HABITAT  contributed  11  percent  (1,544)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact  score 
for  this  habitat  from  Case  4  is  accounted  for  by  the  following  species: 
Shorebirds  increased  to  81  from  46 

Sessile  Marine  Invertebrates  reduced  to  137  from  242 

Miscellaneous  Crustaceans  reduced  to  219  from  387 

Other  Invertebrates  reduced  to  164  from  290 

Sea  Ducks  reduced  to  128  from  273 


THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  14  percent  (1,973)  of 
the  impact  score  for  this  case.  The  increase  in  impact  score  for  this  habitat 
from  Case  4  is  accounted  for  by  the  following  species: 
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Hardshell  Bivalves 


Increased  to  1,208  from  683 
Crustaceans  Increased  to  193  from  109 

THE  TERRESTRIAL  HABITAT  contributed  4  percent  (578)  of  the  Impact  score 
for  this  case.  With  a  minor  exception,  deer  reduced  to  0  from  200  accounted 
for  the  decrease  In  impact  score  for  this  habitat  from  Case  4. 

CASE  6:  SUMMER.  BUNKER-C,  50,000  BBLS  -  IMPACT  SCORE  13,609 

THE  PELAGIC  HABITAT  contributed  9  percent  (1,236)  of  the  Impact  score 
for  this  case.  The  species  not  present  In  Winter  cases  accounted  for  an  In¬ 
crease  of  248  in  the  Impact  score  for  this  habitat  from  Case  5.  With  minor 
exceptions,  remaining  change  In  Impact  score  Is  accounted  for  by  the  following 
species: 


Harbor  Seal 

Increased 

to 

50 

from  0 

Phytoplankton 

reduced 

to 

18 

from  82 

Zooplankton 

reduced 

to 

18 

from  82 

Ichthyoplankton 

reduced 

to 

12 

from  55 

Herring 

reduced 

to  255 

from  580 

Smelt 

reduced 

to 

72 

from  290 

Rainbow/Steel  head  Trout 

reduced 

to 

51 

from  97 

Seabirds 

reduced 

to  319 

from  483 

THE  SUBTIOAL  SAND/HUD  HABITAT  contributed  12  percent  (1,604)  of  the 
Impact  score  for  this  habitat.  With  minor  exceptions,  the  change  In  Impact 
score  for  this  habitat  from  Case  5  Is  accounted  for  by  the  following  species: 


Cod 

Increased 

to 

60  from 

36 

Starry  Flounder 

Increased 

to 

40  from 

12 
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Pacific  Sandlance  increased  to  36  from  13 
Oungeness  Crab  Increased  to  219  from  193 
Razor  Clam  increased  to  97  from  55 
Other  Bivalves  increased  to  161  from  91 
Other  Marine  Invertebrates  increased  to  483  from  164 
Miscellaneous  Marine  Fish  reduced  to  20  from  48 
Shrimp  reduced  to  400  from  1,611 


THE  SUB  TIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  21  percent  (2,855) 
of  the  impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact 
score  for  this  habitat  from  Case  5  is  accounted  for  by  the  following  species: 

Chum  Salmon  increased  to  144  from  not  present 

Floating  Seaweed  increased  to  120  from  12 

King  Crab  increased  to  720  from  328 

Tanner  Crab  increased  to  1,000  from  456 

Scallops  increased  to  360  from  164 

Pacific  Halibut  reduced  to  72  from  164 

Rockflsh  reduced  to  60  from  144 

Walleye  Pollock  reduced  to  40  from  96 

Other  Marine  Fish  reduced  to  20  from  48 

Other  Marine  Invertebrates  reduced  to  191  from  273 


THE  INTERTIDAL  SANO/MUD  HABITAT  contributed  38  percent  (5,197)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact  score 
for  this  habitat  from  Case  5  is  accounted  for  by  the  following  species: 

Razor  Clams  increased  to  1,620  from  290 

Invertebrate  Infauna  increased  to  725  from  483 
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Marine  Manmal  Rookeries 

increased 

to 

60  from 

0 

Ducks 

reduced 

to 

128  from 

213 

Swans 

reduced 

to 

255  from 

425 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  9  percent  (1,1 98 )  of  the 
impact  sco.;.  for  this  case.  With  minor  exceptions,  the  change  in  impact  score 
for  this  habitat  from  Case  5  is  accounted  for  by  the  following  species: 


Intertidal  Seaweed 

increased 

to 

191  from 

120 

Sessile  Marine  Invertebrates 

increased 

to 

300  from 

137 

Herring 

reduced 

to 

213  from 

483 

Miscellaneous  Crustaceans 

reduced 

to 

24  from 

219 

Other  Invertebrates 

reduced 

to 

128  from 

164 

Shorebirds 

reduced 

to 

60  from 

81 

Sea  Ducks 

reduced 

to 

60  from 

128 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  7  percent  (934)  of  the 
impact  score  for  this  case.  All  species  had  significantly  changed  impact  scores 


habitat  from  Case  5. 

The  changes  were  as 

follows: 

Intertidal  Seaweed 

increased 

to 

128  from 

72 

Shorebirds 

increased 

to 

300  from 

46 

Smelt 

reduced 

to 

72  from 

290 

Hardshell  Bivalves 

reduced 

to 

319  from 

1,208 

Crustaceans 

reduced 

to 

85  from 

193 

Gastropods 

reduced 

to 

30  from 

164 

THE  TERRESTRIAL  HABITAT  contributed  4  percent  (585)  of  the  impact  score 
for  this  case.  The  species  not  present  in  the  Winter  case  accounted  for  an 


2-130 


increase  of  130  in  this  habitat  from  Case  5.  With  minor  exceptions,  the  re¬ 
maining  change  was  accounted  for  by  the  following  species: 


Other  Vegetation 
Other  Marronals 
Raptors 
Other  Birds 


increased  to  298  from  168 
reduced  to  30  from  120 
reduced  to  75  from  200 
reduced  to  20  from  48 


CASE  7:  SUftiER,  CRUDE  OIL,  10,000  BBLS  -  ESTIMATED  SCORE  13,479 

THE  PELAGIC  HABITAT  contributed  21  percent  (2,729)  of  the  score  for  this 
case.  The  main  contributing  species  to  this  score  in  this  habitat  were  judged 
to  be  herring,  crab  larvae,  chum  salmon,  pink  salmon,  coho  salmon,  rainbow/ 
steelhead  trout,  Dolly  Varden  and  seabirds. 

THE  SUBTIDAL  SAND/MUO  HABITAT  contributed  13  percent  (1,779)  of  the 
score  for  this  case.  The  main  contributing  species  to  this  score  in  this 
habitat  were  judged  to  be  cod,  other  flatfish,  Dungeness  crab,  shrimp,  and 
other  marine  invertebrates. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  18  percent  (2,472) 
of  the  score  for  this  case.  The  main  contributing  species  to  this  score  in 
this  habitat  were  judged  to  be  chum  salmon,  ether  flatfish,  rockfish,  walleye 
pollock,  king  crab,  tanner  crab,  scallops,  and  other  marine  invertebrates. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  21  percent  (2,785)  of  the 
score  for  this  case.  The  main  contributing  species  to  this  score  in  this 
habitat  were  judged  to  be  razor  clams,  softshell  bivalves,  invertebrate  infauna, 
shorebi^ds,  ducks,  and  swans. 

THE  INTERTIDAL  ROCKY  HAP!', AT  contributed  13  percent  (1,818)  of  the  score 
for  this  case.  The  main  contributing  species  to  this  score  in  this  habitat 
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were  judged  to  be  intertidal  seaweed,  herring,  sessile  marine  invertebrates, 
miscellaneous  crustaceans,  other  invertebrates,  and  marine  mammal  rookeries. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  9  percent  (1,168)  of 
the  score  for  this  case.  The  main  contributing  species  to  this  score  in  this 
habitat  were  judged  to  be  smelt,  hardshell  bivalves,  crustaceans,  and  gastro¬ 
pods. 

THE  TERRESTRIAL  HABITAT  contributed  5  percent  (678)  of  the  score  for 
this  case.  The  main  contributing  species  to  this  score  in  this  habitat  were 
judged  to  be  other  vegetation,  other  mammals  and  raptors. 

CASE  8:  WINTER,  DIESEL-2,  10,000  BBLS  ■  IMPACT  SCORE  12,593 

THE  PELAGIC  HAB1IAT  contributed  13  percent  (1,661)  of  the  impact  score 
for  this  case.  The  species  not  present  in  Winter  cases  in  this  habitat  ac¬ 
counted  for  a  decrease  of  248  from  Case  6.  The  remaining  change  in  Impact 
score  is  accounted  for  by  the  following  species: 


Phytoplankton 

increased 

to 

82 

from 

18 

Zoorlankton 

increased 

to 

82 

from 

18 

Ichthyoplank  on 

increased 

to 

55 

from 

12 

Herring 

increased 

to  580  from  255 

Smelt 

increased 

to  290 

from 

72 

Rainbow/Steelhead  Trout 

increased 

to 

97 

from 

51 

Harbor  Seal 

reduced 

to 

0 

from 

50 

Seabirds 

reduced 

to  273 

from  319 

THE  SUBTIDAl  SAND/MUD  HABITAT  contributed  17  percent  (2,094)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact  score 
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for  this  habitat  from  Case  6  is  accounted  for  by  the  following  species: 


Shrimp 

increased 

to 

1,611 

from 

400 

Cod 

reduced 

to 

36 

from 

60 

Starry  Flounder 

reduced 

to 

12 

from 

40 

Pacific  Sandlance 

reduced 

to 

12 

from 

36 

Dungeness  Crab 

reduced 

to 

193 

from 

219 

Razor  Clams 

reduced 

to 

26 

from 

97 

Other  Bivalves 

reduced 

to 

43 

from 

161 

Other  Marine  Invertebrates 

reduced 

to 

77 

from 

483 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  15  percent  (1,837) 
of  the  impact  score  for  this  case.  With  minor  exceptions,  the  change  in 
impact  score  for  this  habitat  from  Case  6  is  accounted  for  by  the  following 
species: 


Pacific  Halibut 

Rockf ish 

Walleye  Pollock 

Other  Marine  Invertebrates 

Other  Marine  Fish 

Chum  Salmon 

El oa ting  Seaweed 

Kinq  Crab 

Tanner  Crab 

Scallops 


increased 

to 

164  from 

72 

increased 

to 

144  from 

60 

increased 

to 

96  from 

40 

increased 

to 

273  from 

191 

increased 

to 

48  from 

20 

not  present 

from 

144 

reduced 

to 

12  from 

120 

reduced 

to 

328  from 

720 

reduced 

to 

456  from 

1,000 

reduced 

to 

164  from 

360 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  27  percent  (3,410)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact  score 
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for  this  habitat  from  Case  6  is  accounted  for  by  the  following  species: 


Ducks 

increased 

to 

200 

from 

128 

Swans 

increased 

to 

400 

from 

255 

Razor  Clams 

reduced 

to 

290 

from 

1,620 

Invertebrate  Infauna 

reduced 

to 

483 

from 

725 

Marine  Mamnal  Rookeries 

reduced 

to 

0 

from 

60 

Shorebi rds 

reduced 

to 

456 

from 

806 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  11  percent  (1,359)  of  the  impact 
score  for  this  case.  With  minor  exceptions,  the  change  in  impact  score  for  this 
habitat  from  Case  6  is  accounted  for  by  the  following  species: 


Miscellaneous  Crustaceans 

increased 

to 

219  from 

24 

Other  Invertebrates 

increased 

to 

164  from 

128 

Sea  Ducks 

increased 

to 

128  from 

60 

Intertidal  Seaweed 

reduced 

to 

120  from 

191 

Herring 

reduced 

to 

483  from 

213 

Sessile  Marine  Invertebrates 

reduced 

to 

137  from 

300 

Marine  Mammal  Rookeries 

reduced 

to 

50  from 

213 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  13  percent  (168)  of  the 
impact  score  for  this  case.  All  species  impact  scores  were  significantly 
changed  in  this  habitat  from  Case  6.  The  impact  scores  were  as  follows: 


Smelt 

increased  to 

164  from 

72 

Hardshell  Bivalves 

increased  to 

1  ,208  from 

319 

Crustaceans 

increased  to 

109  from 

85 

Gastropods 

increased  to 

164  from 

30 
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Intertidal  Seaweed 


reduced  to  18  from  128 
Shorebirds  reduced  to  21  from  300 

THE  TERRESTRIAL  HABITAT  contributed  4  percent  (548)  of  the  impact  score 
for  this  case.  The  species  not  present  in  Winter  cases  accounted  for  a  de¬ 
crease  of  130  in  this  habitat  from  Case  6.  The  remaining  change  in  impact 
score  is  accounted  for  by  the  following  species: 


Raptors 

increased 

to 

200  from 

75 

Other  Birds 

increased 

to 

48  from 

20 

Other  Mammals 

increased 

to 

120  from 

30 

Riparian  Vegetation 

reduced 

to 

0  from 

20 

Other  Vegetation 

reduced 

to 

168  from 

298 

CASE  9:  WINTER,  BUNKER-C,  50,000  BBLS  -  IMPACT  SCORE  11,486 

THE  PELAGIC  HABITAT  contributed  4  percent  (518)  of  the  impact  score  for 
this  case.  With  minor  exceptions,  the  change  in  impact  score  for  this  habitat 
from  Case  8  is  accounted  for  by  the  following  species: 


Harbor  Seal 

increased 

to 

30  from 

0 

Phytoplankton 

reduced 

to 

9  from 

82 

Zooplankton 

reduced 

to 

9  from 

82 

Ichthyoplankton 

reduced 

to 

6  from 

55 

Herring 

reduced 

to 

153  from 

580 

Smelt 

reduced 

to 

72  from 

290 

Rainbow/Steel  head  Trout 

rediced 

to 

26  from 

97 

Dolly  Varden 

reduced 

to 

38  from 

145 

Seabirds 

reduced 

to 

128  from 

273 
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THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  10  percent  (1,201)  of  the 


Impact  score  for  this  case.  The  change  in  impact  score  for 
Case  8  is  accounted  for  by  the  following  species: 


Razor  Clams 

increased 

to 

97 

Other  Bivalves 

increased 

to 

161 

Other  Marine  Invertebrates 

increased 

to 

290 

Dungeness  Crab 

reduced 

to 

109 

Shrimp 

reduced 

to 

400 

this  habitat  from 

from  26 
from  43 
from  77 
from  193 
from  1 ,611 


THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  21  percent  (2,441) 
of  the  impact  score  for  this  case.  The  change  In  impact  score  for  this  habi¬ 
tat  from  Case  8  Is  accounted  for  by  the  following  species: 


Floating  Seaweed 

increased 

to 

48 

from 

12 

King  Crab 

increased 

to 

720 

from 

328 

Tanner  Crab 

increased 

to 

1,000 

from 

456 

Scallops 

increased 

to 

360 

from 

164 

Pacific  Halibut 

reduced 

to 

36 

from 

164 

Other  Flatfish 

reduced 

to 

48 

from 

96 

Greenlings 

reduced 

to 

9 

from 

36 

Rockfish 

reduced 

to 

36 

from 

144 

Walleye  Pollock 

reduced 

to 

24 

from 

96 

Other  Marine  Fish 

reduced 

to 

12 

from 

48 

Other  Marine  Invertebrates 

reduced 

to 

128 

from 

273 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  45  percent  (5,181)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  increase  in  impact 
score  for  this  habitat  from  Case  8  is  accounted  for  by  the  following  species: 
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Razor  Clam 

increased  to 

1,620 

from  290 

Marine  Mamnal  Rookeries 

increased  to 

60 

from  0 

Shorebirds 

Increased  to 

806 

from  456 

Swans 

increased  to 

425 

from  400 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  9  percent  (1,013)  of  the 
Impact  score  for  this  case.  With  minor  exceptions,  the  change  In  impact  score 
for  this  habitat  from  Case  8  Is  accounted  for  by  the  following  species: 


Sessile  Marine  Invertebrates 

increased 

to 

300 

from  137 

Marine  Mammal  Rookeries 

Increased  to 

213 

from  50 

Herring 

reduced 

to 

128 

from  483 

Miscellaneous  Crustaceans 

reduced 

to 

24 

from  219 

Other  Invertebrates 

reduced 

to 

77 

from  164 

Shorebirds 

reduced 

to 

20 

from  46 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  6  percent  (637)  of  the 
Impact  score  for  this  case.  All  species  Impact  scores  were  significantly  re¬ 
duced  in  this  habitat  from  Case  8.  The  changes  were  as  follows: 


Intertidal  Seaweed 

Increased  to 

77 

from 

18 

Shorebirds 

increased  to 

100 

from 

21 

Smelt 

reduced 

to 

72 

from 

164 

Hardshell  Bivalves 

reduced 

to 

319 

from  1 

,208 

Crustaceans 

reduced 

to 

51 

from 

109 

Gastropods 

reduced 

to 

18 

from 

164 

THE  TERRESTRIAL  HABITAT  contributed  4  percent  (495)  of  the  impact 
score  for  this  case.  With  minor  exceptions,  the  change  in  impart  score  for 
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this  habitat  from  Case  ft  is  accounted  for  by  the  following  species: 


Deer 

Other  Mammals 
Raptors 
Other  Birds 


increased  to  200  from  0 

(  educed  to  30  from  120 

reduced  to  50  from  200 

reduced  to  1?  from  48 


CASE  10:  SUMMER,  BUNKER-C ,  10,000  BBLS  -  ESTIMATED  SCORE  10 ,97 2 

THE  PELAGIC  HABITAT  contributed  9  percent  (997)  o^  the  score  for  this 
case.  The  main  contributing  species  to  the  score  in  this  habitat  were  judged 
to  be  herring,  Dolly  Varden,  and  seabirds. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  12  percent  (1,293)  of  the  score 
for  this  case.  The  main  contributing  species  to  the  score  in  this  habitat  were 
judged  to  be  Dungeness  crab,  shrimp,  other  bivalves,  and  other  marine  inverte¬ 
brates. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  21  percent  (2,302) 
of  the  score  for  this  case.  The  main  contributing  species  to  the  score  in  this 
habitat  were  judged  to  he  floating  seaweed,  chum  salmon,  king  crab.  Tanner  crab, 
scallops,  and  other  marine  invertebrate* . 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  38  percent  (4,189)  of  the 
score  for  this  case.  The  main  contributing  species  to  the  score  in  this  habi¬ 
tat  were  judged  to  be  razor  clams,  softshell  bivalves,  invertebrate  infauna, 
shorebirds,  geese,  ducks,  and  swans. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  9  percent  (966)  of  the  score 
for  this  case.  The  main  contributing  species  to  the  score  in  this  habitat  were 
judged  to  be  intertidal  seaweed,  herring,  sessi’e  marine  invertebrates,  other 
invertebrates,  and  marine  mammal  rookeries. 


2-138 


THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  7  percent  (753)  of  the 
score  for  this  case.  The  main  contributing  species  to  the  score  in  this  habi¬ 
tat  were  judged  to  be  intertidal  seaweed,  hardshell  bivalves,  and  shorebirds. 

THE  TERRESTRIAL  HABITAT  contributed  4  percent  (472)  of  the  score  for 
this  case.  The  main  contributing  species  to  the  score  in  this  habitat  were 
judned  to  be  other  vegetation,  raptors,  and  bears. 

CASE  11:  WINTER,  CRUDE  OIL,  50,000  BBLS  -  ESTIMATED  SCORE  9,943 

THE  PELAGIC  HABITAT  contributed  11  percent  (1,092)  of  the  score  for 
this  case.  The  main  contributing  species  to  the  score  in  this  habitat  were 
judged  to  be  herring,  smelt,  and  seabirds. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  14  percent  (1,371)  of  the  score 
for  this  case.  The  main  contributing  species  to  the  score  in  this  habitat  were 
judged  to  be  cod,  Dungeness  crab,  shrimp,  other  bivalves,  and  other  marine  in¬ 
vertebrates. 

THE  SUBTIDAL  R0CK/CGBBLE/0RAVEL  HABITAT  contributed  18  percent  (1,803) 
of  the  score  for  this  case.  The  main  contributing  species  to  the  score  in  this 
habitat  were  judged  to  be  rockfish,  king  crab,  Tanner  crab  and  other  marine  in¬ 
vertebrates. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  28  percent  (2,751)  of  the 
score  for  this  case.  The  main  contributing  species  to  the  score  in  this  habi¬ 
tat  were  judged  to  be  razor  clams,  softshel 1  bivalves,  invertebrate  infauna, 
shorebirds,  ducks,  and  swans. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  14  percent  (1,433)  of  the  score 
for  this  case.  The  main  contributing  species  to  the  score  in  this  habitat  were 
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judged  to  be  herring,  sessile  marine  invertebrates,  miscellaneous  crustaceans, 
other  invertebrates,  sea  ducks,  and  marine  mammal  rookeries. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  10  percent  (940)  of  the 
score  for  this  case.  The  main  contributing  species  to  the  score  in  this  habi¬ 
tat  were  judged  to  be  smelt,  hardshell  bivalves,  and  gastropods. 

THE  TERRESTRIAL  HABITAT  contributed  6  percent  (547)  of  the  score  for 
this  case.  The  main  contributing  species  to  the  score  in  this  habitat  were 
judged  to  be  other  vegeta +  :  >n,  deer,  other  mammals,  and  raptors. 

CASE  12:  WINTER,  BUNKER-C,  1 0,000  BBLS  -  ESTIMATED  SCORE  9 ^2 60 

THE  PELAGIC  HABITAT  contributed  5  percent  (418)  of  the  score  for  this 
case.  The  main  contributing  species  to  the  score  in  this  habitat  were  judged 
to  be  herring  and  seabirds. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  10  percent  (968)  of  the  score 
for  this  case.  The  main  contributing  species  to  this  score  in  this  habitat 
were  judged  to  be  Dungeness  crab,  shrimp,  other  bivalves,  and  other  marine 
invertebrates. 

THE  SUBTIDAL  ROC K/COEGL E/GRAVEL  HABITAT  contributed  21  percent  (1,968) 
of  the  score  ror  this  habitat.  The  main  contributing  species  to  this  score  in 
this  habitat  were  judoed  to  be  king  crab.  Tanner  crab,  scallops,  and  other 
marine  invertebrates. 

THE  INTERTIDAL  3&ND/MUD  hABJJAT  contributed  45  percent  (4,176)  of  the 
score  for  this  habitat,  "he  main  contributing  species  to  this  score  in  this 
habitat  were  judged  to  be  ra?or  clams,  softshell  bivalves,  invertebrate  infauna, 
shorebirds,  ducks,  and  svans. 
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THE  INTERTIDAL  ROCKY  HABITAT  contributed  9  percent  (817)  of  the  score 
for  this  case.  The  main  contributing  species  to  this  score  in  this  habitat 
were  judged  to  be  intertidal  seaweed,  herring,  sessile  marine  invertebrates, 
sea  ducks,  and  marine  mammal  rookeries. 

THE  INTERTIDAL  COBBLE/GRAVLL  HABITAT  contributed  6  percent  (514)  of  the 
score  for  this  case.  The  main  contributing  species  to  this  score  in  this  habi¬ 
tat  were  judged  to  be  hardshell  bivalves  and  shorebirds. 

THE  TERRESTRIAL  HABITAT  contributed  4  percent  (399)  of  the  score 
for  this  case.  The  main  contributing  species  to  this  score  in  this  habitat 
were  judged  to  be  other  vegetation  and  deer. 


CASE  13:  SUMMER,  DIESEL-2,  1000  BBLS  -  IMPACT  SCORE  8,962 

THE  PELAGIC  HABITAT  contributed  28  percent  (2,434)  of  the  impact  score 
for  this  case.  The  spec'es  not  present  in  Winter  cases  increased  the  impact 


sco^e  989  in  this  habitat  from  Case  9 
increase  in  impact  score  is  accounted 
Phytoplankton 
Zooplankton 
Ichthvoplankton 
Herring 

Rainbow/Steelheaa  Trout 
Dolly  Varden 
Seabirds 


With  minor  exceptions,  tne  remaining 
for  by  the  following  species: 
increased  to  77  from  9 

increased  to  77  from  9 

increased  to  51  rrom  6 

increased  to  547  from  153 

increased  to  109  from  26 

increased  to  273  from  38 

increased  to  319  from  128 


THE  SURTIDAl  SAND/MUD  HABITAT  contributed  17  percent  (1,495)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact 
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score  for  this  habitat  from  Case  9  is  accounted  for  by  the  following  species: 


Cod 

Starry  Flounder 

Dungeress  L^ab 

Shrimp 

Sculpins 

Razor  C 1  a,  s 

Other  Bivalves 

Other  Marine  I nver tebrates 


increased  to  60  from  36 

increased  to  40  from  12 

increased  to  219  from  109 

increased  to  911  from  400 

reduced  to  12  from  48 

reduced  to  24  from  97 

reduced  to  40  from  161 

reduced  to  120  from  290 


THE  SUET ! DAL  ROCK/COBBLE 'GRAVEL  HABITAT  contributed  11  percent  (1,001) 
of  the  impact  score  for  this  case.  With  minor  exeptions,  the  change  in  impact 
score  for  this  habitat  *rom  Case  9  is  accounted  for  by  the  following  species: 


Chjm  Salmon 
Rockf i sh 

Other  Marine  Invertebrates  increased  to  191  from 


Floating  Seaweed 
Subtidal  Seaweed 
King  Crab 
Tanner  Crab 
Sral 1  ops 


increased  to  153  from  not  present 
increased  to  60  from  36 

128 

reduced  to  0  from  48 

reduced  to  0  from  20 

reduced  to  153  from  720 

reduced  to  213  from  1,000 

reduced  to  77  from  360 


TH£_  !  '1 TERTIDAL  SAND  /MID  >:AP,  I  TAT  contributed  20  percent  (1  ,806)  of  the 
impact  score  for  this  case.  With  minor  exception,  the  change  in  impact  score 
for  this  habitat  from  Case  9  is  accounted  for  by  the  following  species: 

Pacific  Sandlance  increased  to  82  from  9 

Razor  Clams  reduced  to  164  from  1,620 
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Softshell  Bivalves 

reduced 

to 

820 

from  1 

,450 

Invertebrate  Infauna 

reduced 

to 

410 

from 

483 

Marine  Mammal  Rookeries 

reduced 

to 

0 

from 

60 

Shorebirds 

reduced 

to 

213 

from 

803 

Geese 

reduced 

to 

24 

f  rom 

102 

Ducks 

reduced 

to 

30 

from 

213 

Swans 

reduced 

to 

60 

from 

425 

THE.  INTERTIDAL  ROCKY  HABITAT  contributed  11  percent  (1,013)  of  the 
mpact  score  for  this  case.  With  a  minor  exception,  the  change  in  impact 
core  for  this  habitat  from  Case  9  is  accounted  for  by  the  following  species: 


Herring 

increased 

to 

456 

from 

128 

Miscellaneous  Crustaceans 

increased 

to 

102 

from 

24 

Other  Invertebrates 

increased 

to 

128 

from 

77 

Shorebi rds 

increased 

to 

60 

from 

20 

Intertidal  Seaweed 

reduced 

to 

45 

from 

128 

Sessile  Marine  Invertebrates 

reduced 

to 

64 

from 

300 

Sea  Ducks 

reduced 

to 

60 

from 

120 

Marine  Mammal  Rookeries 

reduced 

to 

0 

from 

213 

THE  INTEPTIDAL  COR_BLEyGPAVj_L  HABITAT  contributed  1?  percent  (  1  ,033)  of 
he  impact  score  for  this  case.  With  a  minor  exception,  the  change  in  impact 
core  (or  this  habitat  from  Case  9  is  accounted  for  by  the  following  species: 


Hardshell  Bivalves 

increased 

to 

683 

from 

319 

Crustaceans 

increased 

to 

85 

from 

51 

Gastropods 

increased 

to 

128 

from 

18 
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Intertidal  Seaweed 

reduced  to 

0  from 

77 

Shorebirds 

reduced  to 

60  from 

100 

THE  TERRESTRIAL  HABITAT  contributed  2  percent 

(219)  of  the  impact  score 

for  this  case.  With  minor  exceptions,  the  change  in 

impact  score  for  this 

habitat  from  Case  9  is  accounted 

for  by  the  following 

species: 

Strand  Vegetation 

increased  to 

24  from  not  present 

Raptors 

increased  to 

75  from 

50 

Other  Vegetation 

reduced  to 

70  from 

179 

Deer 

reduced  to 

0  from 

200 

CASE  14:  SUMMER,  CRUDE  OIL,  1,000  BBLS  -  ESTIMATED  SCORE  6,798 

THE  PELAGIC  HABITAT  contributed  21  percent  (1,402)  of  the  score  for 
this  case.  The  main  contributing  species  to  this  score  in  this  habitat  were 
judged  to  be  herring,  pink  salmon,  coho  salmon,  Dolly  Varden,  and  seabirds. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  13  percent  (897)  of  the 
score  for  this  case.  The  main  contributing  species  to  this  score  in  this 
habitat  were  judged  to  be  cod,  Dungeness  crab,  shrimp,  and  other  marine  In¬ 
vertebrates. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  18  percent  (1,246) 
of  the  score  for  this  case.  The  main  contributing  species  to  this  score  in 
this  habitat  were  judged  to  be  chum  salmon,  rockfish,  king  crab,  Tanner  crab, 
scallops  and  other  marine  invertebrates. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  21  percent  (2,066)  of  the 
score  for  this  case.  The  main  contributing  species  to  this  score  in  this 
habitat  were  judged  to  be  razor  clams,  softshell  bivalves,  invertebrate 
infauna,  shorebirds,  ducks,  and  swans. 
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THE  INTERTIDAL  ROCKY  HABITAT  contributed  13  percent  (917)  of  the  score 


for  this  case.  The  main  contributing  species  to  this  score  in  this  habitat 
were  judged  to  be  herring,  sessile  marine  invertebrates,  miscellaneous 
crustaceans,  other  invertebrates,  and  marine  mammal  rookeries. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  9  percent  (589)  of 
the  score  for  this  case.  The  main  contributing  species  to  this  score  in  this 
habitat  were  judged  to  be  smelt,  hardshell  bivalves,  and  gastropods. 

THE  TERRESTRIAL  HABITAi  contributed  5  percent  (342)  of  the  score  for 
this  case.  The  main  contributing  species  to  this  score  in  this  habitat  were 
judged  to  be  other  vegetation,  other  mammals,  and  raptors. 

CASE  15:  WINTER,  DIESEL-2,  J  _,000_  B BLS  -J MPACT  SCORE  6,223 

THE  PELAGIC  HABITAT  contributed  13  percent  (819)  of  the  impact  score 
for  this  case.  The  species  not  present  in  Winter  case  accounted  for  a  de¬ 
crease  of  989  from  Case  13  in  this  habitat.  With  minor  exxeptions,  the  remain¬ 
ing  decrease  is  accounted  for  by  the  following  species: 


PhytopTankton 

reduced 

to 

38 

from  77 

Zooplankton 

reduced 

to 

38 

from  77 

Ichthyopl ankton 

reduced 

to 

26 

from  51 

Herring 

reduced 

to 

328 

from  547 

Rainbow/Steelhead  Trout 

reduced 

to 

55 

from  109 

Dolly  Varden 

reduced 

to 

82 

from  273 

Seabirds 

reduced 

to 

128 

from  319 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  20  percent  (1  ,255)  of  the 
Impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact 
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score  for  this  habitat  from  Case  13  is 
Cod 

Starry  Flounder 

Dungeness  Crab 

Other  Marine  Invertebrates 


accounted  for  by  the  following  species: 
reduced  to  36  from  60 

reduced  to  12  from  40 

reduced  to  109  from  219 

reduced  to  72  from  120 


THE  SUBTIOAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  12  percent  (753)  of 
the  impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact 
score  for  this  habitat  from  Case  13  is  accounted  for  by  the  following  species: 
Pacific  Halibut  increased  to  77  from  36 

Chum  Salmon  not  present  from  153 

Rockfish  reduced  to  36  from  60 

Other  Marine  Invertebrates  reduced  to  128  from  191 


THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  27  percent  (1,665)  of  the 
Impact  score  for  this  case.  The  change  In  impact  score  for  this  habitat  from 
Case  13  is  accounted  for  by  the  following  species: 

Ducks  Increased  to  50  from  30 
Swans  increased  to  100  from  60 
Pacific  Sandlance  reduced  to  18  from  82 
Invertebrate  Infauna  reduced  to  273  from  410 


THE  INTERTIDAL  ROCKY  HABITAT  contributed  11  percent  (689)  of  the  Impact 
score  for  this  case.  With  minor  exceptions,  t '•  change  in  Impact  score  for 
this  habitat  from  Case  13  is  accounted  for  by  the  following  species: 

Sea  Ducks  Increased  to  120  from  60 

Herring  reduced  to  273  from  456 
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Other  Invertebrates 

reduced 

to 

77 

from 

128 

Shorebirds 

reduced 

to 

20 

from 

60 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  15  percent  (908)  of 
the  ir-pact  score  for  this  case.  The  decrease  in  impact  score  for  this  habitat 
from  Case  13  is  accounted  for  by  the  following  species: 


Crustaceans 

reduced 

to 

51 

from 

85 

Gastropods 

reduced 

to 

77 

from 

128 

Shorebirds 

reduced 

to 

20 

from 

60 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (134)  of  the  impact 
score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact  score  for 
this  habitat  from  Case  13  is  accounted  for  by  the  following  species: 


Strand  Vegetation 

not  present 

from 

24 

Other  Vegetation 

reduced 

to 

42 

f  rom 

70 

Raptors 

reduced 

to 

50 

from 

75 

CASE  16:  SUMMER,  BUNKER-C,  1,000  BBLS  -  ESTIMATED  SCORE  5,939 

THE  PELAGIC  HABITAT  contributed  9  percent  (539)  of  the  score  for  this 
case.  The  main  contributing  species  to  this  score  in  this  habitat  were  judged 
to  be  herring  and  seabirds. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  12  percent  (700)  of  the  score 
for  this  case.  The  main  contributing  species  to  this  sco**e  in  this  habitat 
were  judged  to  be  Dungeness  crab,  shrimp,  and  other  marine  invertebrates. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  21  percent  (1,246) 
of  the  score  for  this  case.  The  main  contributing  species  to  this  score  in 
this  habitat  were  judged  to  be  king  crab,  Tanner  crab,  scallops,  and  other 
marine  invertebrates. 
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THE  INTERTILL  SAND/MUD  HABITAT  contributed  38  percent  (2,268)  of  the 


score  for  this  case.  The  main  contribution  species  to  this  scorp  in  this 
habitat  were  judged  to  be  razor  clams,  softshell  bivalves,  invertebrate  in¬ 
fauna,  shorebirds,  and  swans. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  9  percent  (523)  of  the  score 
for  this  habitat.  The  main  contributing  species  to  this  score  in  this  habitat 
were  judged  to  be  herring,  sessile  marine  invertebrates,  and  marine  mammal 
rookeries. 

THE  INTERTIDAL  f OBBIE/GRAVEL  HABITAT  contributed  7  percent  (408)  of  the 
score  for  this  cas°.  The  main  contributing  species  to  this  score  in  this 
habitat  were  judged  to  be  smelt  and  shorebirds. 

THE  TERRESTRIAL  HABITAT  contributed  4  percent  (255)  of  the  score  for 
this  case.  The  main  contributing  specie  to  this  score  for  this  habitat  was 
judged  to  be  other  vegetation. 

CASE  17:  WINTER,  CRUDE  OIL , __1  .,000.  BBLS  -  ESTIMATED  SCORE  5,015 

THE  PELAGIC  HABITAT  contributed  11  percent  (551)  of  the  score  for  this 
case.  The  main  contributing  species  to  this  score  for  this  habitat  were 
judqed  to  be  herring  and  seabirds. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  14  percent  (691)  of  the  score 
for  this  case.  The  main  contributing  species  to  this  score  for  this  habitat 
were  judged  to  be  Dungeness  crab  and  shrimp. 

THE  SUBTIDAL  ROC K/ COBBL L /GRAVE L  HABITAT  contributed  18  percent  (909)  of 
the  score  for  this  case.  The  main  contributing  species  to  this  score  for  this 
habitat  were  judged  to  be  king  crab.  Tanner  crab,  scallops,  and  other  marine 
invertebrates. 
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Tl'E  INTERTIDAL  SANO/MUQ  HABITAT  contributed  28  percent  (1,388)  of  the 
score  for  this  case.  The  main  contributing  species  to  this  score  for  this 
habitat  were  judged  to  be  razor  clams,  softshell  bivalves,  invertebrate  in¬ 
fauna,  shorebirds,  ducks,  and  swans. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  14  percent  (723)  of  the  score 
for  this  case.  The  main  contributing  species  to  this  score  for  this  habitat 
were  judged  to  be  herring,  sessile  marine  invertebrates,  miscellaneous 
crustaceans,  other  invertebrates ,  sea  ducks  and  marine  mammal  rookeries. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  10  percent  (477)  of  the 
score  for  this  case.  The  main  contributing  species  to  this  score  for  this 

i 

habitat  were  judged  to  be  smelt  and  hardshell  bivalves. 

THE  TERRESTRIAL  HABITAT  contributed  6  percent  (276)  of  the  score  for 
— 

this  case.  The  main  contributin',  species  to  this  score  for  this  habitat  were 
judged  to  be  other  vegetation,  deer,  and  raptors. 

CASE  18:  WINTER,  BUNKER-C,  1,000  BBLS  -  ESTIMATED  SCORE  5,013 

THE  PELAGIC  HABITAT  contributed  5  percent  (206)  of  the  score  for  this 
case.  The  main  contributing  species  to  this  score  for  this  habitat  were 
judged  to  be  herring  and  seabirds. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  10  percent  (524)  of  the  score 
for  this  case.  The  main  contributing  species  to  this  score  for  this  habitat 
were  judged  to  be  shrimp  and  other  marine  invertebrates. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  21  percent  (1  ,065) 
of  the  score  for  this  case.  The  main  contributing  species  to  this  score  for 
this  habitat  were  judged  to  be  king  crab.  Tanner  crab,  and  scallops. 


2-149 


THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  45  percent  (2,261)  of  the 


score  for  this  case.  The  main  contributing  species  to  this  score  for  this 
habitat  were  judged  to  be  razor  clams,  softshell  bivalves,  invertebrate  in¬ 
fauna,  shorebirds,  ducks,  and  swans. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  9  percent  (442)  of  the  score 
for  this  case.  The  main  contributing  species  to  this  score  for  this  habitat 
were  judged  to  be  sessile  marine  invertebrates  and  marine  mammal  rookeries. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  6  percent  (278)  of  the 
score  for  this  case.  The  main  contributing  specie  to  this  score  for  this 
habitat  was  judged  to  be  hardshell  bivalves. 

THE  TERRESTRIAL  HABITAT  contributed  4  percent  (216)  of  the  score  for 
this  case.  The  main  contributing  species  to  this  score  for  this  habitat  were 
judged  to  be  other  vegetation  and  deer. 

CASE  19:  SUMMER,  GASOLINE,  50,000  BBLS  -  IMPACT  SCORE  2,554 

THE  PELAGIC  HABITAT  contributed  35  percent  (890)  of  the  impact  score  for 
this  case.  The  species  not  present  in  this  habitat  in  Winter  cases  account  for 


an  increase  of  306  in  the  impact  score 

from  Case 

15. 

With  minor  exceptions. 

the  remaining  change  in  impact  score  is 

accounted 

for 

by  the  following  species: 

Dolly  Varden 

increased  to 

1 28  from  82 

Phytoplankton 

reduced 

to 

18  from  38 

Zooplankton 

reduced 

to 

18  from  38 

Seabirds 

reduced 

to 

0  from  128 

Herring 

reduced 

to 

240  from  328 
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THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  19  percent  (482)  of  the 


impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact 
score  for  this  habitat  from  Case  15  is  accounted  for  by  the  following  species: 


Cod 

reduced 

to 

0  from 

36 

Pacific  Sandlarice 

reduced 

to 

0  from 

24 

Dungeness  Crab 

reduced 

to 

24  from 

109 

Shrimp 

reduced 

to 

400  from 

911 

Other  Bivalves 

reduced 

to 

10  from 

40 

Other  Marine  Invertebrates 

reduced 

to 

30  from 

72 

THE  SUBTIDAL  ROCK/ COBBLE/ GRAVEL  HABITAT  contributed  22  percent  (550)  of 
the  impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact 
score  for  this  habitat  from  Case  15  is  accounted  for  by  the  following  species: 


Chum  Salmon 
Rockfish 


increased  to  153  from  not  present 
increased  to  60  from  36 


Other  Marine  Invertebrates  increased  to  191  from  128 


Pacific  Halibut 
Other  Flatfish 
King  Crab 
Tanner  Crab 
Scallops 


reduced  to  0  from  77 

reduced  to  0  from  24 

reduced  to  0  from  153 

reduced  to  50  from  213 

reduced  to  18  from  77 


THE  INTERTIDAL  SAND/MUO  HABITAT  contributed  6  r  cent  (165)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  change  in  the  impact 
score  for  this  habitat  from  Case  15  is  accounted  for  by  the  following  species: 
Marine  Mammal  Rookeries  increased  to  30  from  0 

Razor  Clams  reduced  to  0  from  164 
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Softshell  Bivalves 

reduced 

to 

90 

from  820 

Invertebrate  Infauna 

reduced 

to 

45 

from  273 

Shorebirds 

reduced 

to 

0 

from  213 

Geese 

reduced 

to 

0 

from  24 

Ducks 

reduced 

to 

0 

from  50 

Swans 

reduced 

to 

0 

from  100 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  6  percent 

(164)  of 

the  impact 

score  for  this  case.  With  minor  exceptions,  the 

decrease 

in  impact 

score  for 

this  habitat  fror,  Case  15  is  accounted 

for  by  the 

following  species 

: 

Intertidal  Seaweed 

reduced 

to 

0 

from  30 

Herri ng 

reduced 

to 

50  from  273 

Miscellaneous  Crustaceans 

reduced 

to 

24 

from  102 

Other  Invertebrates 

reduced 

to 

30  from  77 

Shorebirds 

reduced 

to 

C 

from  20 

Spa  Ducks 

reduced 

to 

0 

from  120 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed 

9  percent  (227)  of  the 

inpact  score  for  t n i s  case.  With  a  minor  exception,  the  change  in  impact  score 
for  this  habitat  from  Case  15  is  accounted  for  by  the  following  species: 
Crustaceans  increased  to  80  from  51 

Hardshell  Bivalves  reduced  to  75  from  683 

Gastropods  reduced  to  0  from  77 

Snorebirds  reduced  to  0  from  20 

THE  TERRESTRIAL  HABITAT  contributed  3  percent  (76)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  the  change  in  impact  score  for  this 


2-152 


r 


habitat  from  Case  15  is  accounted  for  by  the  following  species: 


Other  Vegetation 

increased 

to 

70  from 

42 

Other  Mammals 

reduced 

to 

0  from 

30 

Raptors 

reduced 

to 

0  from 

50 

CASE  20:  WINTER,  GASOLINE,  50,000  BBLS  -  IMPACT  SCORE  1,593 

THE  PELAGIC  HABITAT  contributed  21  percent  (339)  of  the  impact  score 
for  this  case.  The  species  not  present  in  Winter  cases  account  for  a  decrease 
of  306  in  this  habitat  from  Case  19.  With  minor  exceptions  the  remaining  de¬ 
crease  in  impact  score  is  accounted  for  by  the  following  species: 

Herring  reduced  to  144  from  240 

Rainbow/Steel  head  Trout  reduced  to  26  from  51 

Dolly  Varden  reduced  to  38  from  128 

THE  SUBTIDAL  SAND/MUO  HABITAT  contributed  29  percent  (458)  of  the  impact 
score  for  this  case.  With  minor  exceptions,  this  habitat’s  result  was  the  same 
as  for  Case  19. 

THE  SUBTIDAL/RQCK/COBBLE/GRAVEL  HABITAT  contributed  17  percent  (277)  of 
the  impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact 
score  for  this  habitat  from  Case  19  is  accounted  for  by  the  following  species: 
Chum  Salmon  not  present  from  153 

Rockfish  reduced  to  36  from  60 

Other  Marine  Invertebrates  reduced  to  128  from  191 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  9  percent  (150)  of  the 
Impact  score  for  this  case.  With  a  minor  exception,  this  habitat's  result  was 
the  same  as  for  Case  19. 
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THE  INTERTIDAL  ROCKY  HABITAT  contributed  8  percent  (132)  of  the  impact 
score  for  this  case.  With  a  minor  exception,  herring  reduced  to  30  from  50, 
accounted  for  the  decrease  in  impact  score  in  this  habitat  from  Case  19. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  12  percent  (155)  of  the 
impact  score  for  this  case.  Crustaceans,  reduced  to  48  from  80,  accounted  for 
the  decrease  in  impact  score  in  this  habitat  from  Case  19. 

THE  TERRESTRIAL  HABITAT  contributed  3  percent  (42)  of  the  impact  score 
for  this  case.  With  a  minor  exception,  other  veqetation  reduced  to  42  from 
70,  accounted  for  the  decrease  in  impact  score  in  this  habitat  from  Case  19. 

CASE  _21j_  SUMMER,  GASOLINE,  10,000  BBLS  -  ESTIMATED  SCORE  1 ,394 

THE_  PELAGIC  HABITAT  contributed  35  percent  ( 486 )  of  the  score  for  this 
case.  The  main  contributing  species  to  this  score  in  this  habitat  were  judged 
to  be  herring,  crab  larvae,  and  Dolly  Varden. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  19  percent  (263)  of  the  score 
for  this  case.  Only  shrimp  were  judged  to  contribute  significantly  to  the 
score  in  this  habi tat . 

THE  SUBTIDAL /ROCK/COBBLE /GRAVEL  HABITAT  contributed  22  percent  (300)  of 
the  score  for  this  case.  The  main  contributing  species  to  this  score  in  this 
habitat  were  judged  to  be  chum  salmon  and  other  marine  invertebrates . 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  6  percent  (90)  of  the  score 
for  this  case.  Only  softshell  bivalves  were  judged  to  contribute  significantly 
to  the  score  in  this  habitat. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  6  percent  (90)  of  the  score  for 
this  case.  Only  herring  were  judged  to  contribute  significantly  to  the  score 
in  this  habitat. 
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THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  9  percent  (124)  of  the 
score  for  this  case.  Only  hardshell  bivalves  were  judged  to  contribute  sig¬ 
nificantly  to  the  score  in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  3  percent  (41)  of  the  score  for  this 

case. 


CASE  22:  SUMER,  DIESEL-2,  100  BBLS  -  IMPACT  SCORE  1,241 

THE  PELAGIC  HABITAT  contributed  36  percent  (452)  of  the  impact  score  for 
this  case.  With  minor  exceptions,  the  change  in  impact  score  for  this  habitat 
from  Case  19  is  accounted  for  by  the  following  species: 


Seabirds 

Herring 

Smelt 

Crab  Larvae 

Rainbow/Steel  head  Trout 
Dolly  Varden 
Sea  Otter 


increased  to  75  from  0 

reduced  to  60  from  240 

reduced  to  18  from  72 

reduced  to  12  from  109 

reduced  to  12  from  51 

reduced  to  30  from  128 

reduced  to  0  from  30 


THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  10  percent  (124)  of  the  impact 
score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact  score  for 
this  habitat  from  Case  19  is  accounted  for  by  the  following  species: 

Shrimp  reduced  to  100  from  400 

Other  Marine  Invertebrates  reduced  to  0  from  30 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  15  percent  (185)  of 
the  impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact 
score  for  this  habitat  from  Case  19  is  accounted  for  by  the  following  species: 
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increased  to 


36  from  0 


King  Crab 

Chum  Salmon 

Rockf i sh 

Wa 1 leye  Pol  lock 

Other  Marine  Fish 

Other  Marine  Invertebrates 


reduced 

to 

36 

from 

153 

reduced 

to 

0 

from 

60 

reduced 

to 

0 

from 

40 

reduced 

to 

0 

from 

20 

reduced 

to 

45 

from 

191 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  17  percent  (212)  of  the 
impact  sco-"e  for  this  case.  With  minor  exceptions,  the  change  in  impact 
score  for  this  habitat  from  Case  19  is  accounted  for  by  the  following  species: 
Shorebirds  increased  to  50  from  0 

Marine  Mammal  Rookeries  reduced  to  0  from  30 


THE  INTERTIDAL  ROCKY  HABITAT  contributed  10  percent  (119)  of  the  impact 
score  for  this  case.  Sessile  marine  invertebrates,  reduced  to  15  from  60, 
accounted  for  the  decrease  in  impact  score  in  this  habitat  from  Case  19. 

THE  INTERTIDAL  COBBLE/GRAVEl  HABITAT  contributed  12  percent  (143)  of  the 
impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat  from 
Case  19  is  accounted  for  by  the  following  species: 

Gastropods  increased  to  30  from  0 

Smelt  reduced  to  18  from  72 

Crustaceans  reduced  to  20  from  80 

THE  TERRESTRIAL  HABITAT  contributed  less  than  one  percent  (6)  of  the 
impact  score  for  this  case.  Other  vegetation,  reduced  to  0  from  70,  accounted 
for  the  decrease  in  impact  score  for  this  habitat  from  Case  19. 
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The  impact  score  for  Cases  23  through  32  range  from  870  down  to  22. 
The  spill  sizes  for  these  cases  is  10,000  barrels  and  1,000  barrels  for 
gasoline  and  100  barrels  for  all  spill  products.  The  array  of  these  scores 
is  shown  below. 


SPILL  TYPE 

SPILL  S 

I  Z  E  B  Y 

SEAS 

0  N 

BBLS 

WINTER 

10,000  BBLS 

WINTER 

1,000 

SUMMER 

BBLS 

WINTER 

100 

SUMMER 

Diesel-2 

Case  8 

Case  13 

Case  15 

Case  22 

787 

Crude  Oil 

Case  11 

Case  14 

Case  17 

812 

599 

Bunker  C 

Case  12 

Case  16 

Case  18 

441 

372 

Gasoline 

870 

388 

242 

31 

22 

The  relatively  low  scores  for  these  cases  and  the  minor  differences  between 
cases  make  case-by-case  comparison  of  this  site  have  little  meaning.  These 
cases  were  judged  to  be  in  the  minimum  impact  range  and  cleanup  scenarios 
are  not  addressed  to  these  smaller  spills. 
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(4)  DRIFT  RIVER 

Drift  River  Is  located  midway  up  Cook  Inlet  In  Redoubt  Bay,  northeast 
of  Kalgln  Island  fsee  Figure  2-19).  The  selected  spill  site  Is  east-southeast 
of  the  present  Drift  River  terminal  In  the  narrowest  part  of  the  channel  at 
60°34.44'N  latitude,  152°0.0'W  longitude.  The  spill  site  lies  about  three 
miles  northeast  of  Kalgln  Island. 

(a)  PHYSICAL  CHARACTERISTICS 

Cook  Inlet  lies  In  the  Transitional  Climatic  Zone.  Maritime  Influences 

4  7 

grow  stronger  as  one  moves  toward  lower  Cook  Inlet.  The  Inlet  Is  surrounded 
by  mountains  on  three  sides— the  Aleutian  Range  to  the  west,  the  Alaska  Range 
to  the  north,  the  Talkeetna  Mountains  to  the  northeast,  the  Chugach  Mountains 
to  the  east,  and  the  Kenal  Mountains  to  the  east  and  southeast.  Climatic  con¬ 
ditions  are  expected  to  be  similar  to  those  recorded  at  Kenai. 

TEMPERATURES 

Middle  Cook  Inlet  has  cold  Winters  and  mild  Sumners.  Winter  tempera¬ 
tures  typically  vary  between  4°F  and  20°fJ  with  extended  periods  of  above¬ 
freezing  temperatures  not  uncommon.^  Summer  temperatures  range  from  40°  to 
60°fJ  Record  low  and  high  temperatures  at  Kenal  are  -48°F  and  89°F.1 

Ice  In  Cook  Inlet  typically  Interferes  with  navigation  from  late 
November  through  March. *  Typical  freezeup  at  Kenal  Is  December  10th,  and 

D 

typical  breakup  Is  April  2nd. 

SURFACE  WINDS 

Surface  winds  are  generally  from  the  southwest  during  Summer  and  from 

7 

the  north  and  northeast  in  the  Winter.  Predominant  winds  for  the  Drift 
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NOTE:  The  broken  line  is  the  10  fathom  (FO  feet)  contour.  Scale  can  be 

determined  from  an  axis  of  the  spill  site  cross  (equals  about  2  miles 
or  3.3  km) . 
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River  site  were  chosen  as  north-northeast  at  6  knots  for  Winter  and  south¬ 
west  at  8.7  knots  for  Sunner. 

SURFACE  CURRENTS 

NSNW  attempted  to  define  the  surface  currents  In  the  mid  area  of  Cook 
Inlet  for  the  Drift  River  spill  location— the  region  between  the  Forelands 
above  Kalgln  Island  to  the  region  off  Tuxednl  Bay. 

Unlike  most  other  locations  In  this  study,  this  part  of  Cook  Inlet  has 
more  Information  on  existing  currents  as  noted  In  the  COAST  Piwft  and  the 

Q 

TIDAL  CURRENT  tables,  although  good  specific  Information  Is  lacking  for  the 
immediate  Drift  River  vicinity. 

The  TIDAL  CURRENT  TABLES9 provided  Information  for  the  following  middle 
Cook  Inlet  areas: 

MAXIMUM  CURRENTS 
(AVERAGE  VELOCITY) 

AREA  EBB  FLOOD 

_  VELOCITY (DIRECTION)  VELOCITY  (DIRECTION) 


East  Side: 


West  1  mile  from  Cape  Nlnllchlk 

1.4  K  (205°) 

2.2  K  (020°) 

West  3  miles  from  Cape  Kasllof 

2.3  K  (205°) 

3.0  K  (020°) 

Southwest  6  miles  from  Kenal 

2.6  K  (195°) 

2.4  K  (020°) 

West  0.8  mile  from  Nlklskl 

3.6  K  (175°) 

3.8  K  (345°) 

West  Side: 

Mid-channel  off  West  Foreland 

3.8  K  (205°) 

3.8  K  (025°) 

Tuxednl  Channel 

1.9  K  (160°) 

1.1  K  (330°) 
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The  COAST  piloi ^  provided  the  following  coments  for  middle  Cook 
Inlet: 


AREA 


COMMENT 


East  Side: 

Kenai  River  Mouth  Attain  velocities  of  5  knots  or  more. 


West  Side: 

East  '.*>  miles  of  Granite 
Poinv.  (above  Forelands) 

Both  sides  of  Kalgin  Island 

North  0.5  mile  from  Harriet 
Pt.  (mainland  off  south 
end  of  Kalgin  Island) 

Tuxedni  Channel 


Flood  velocity  of  4  to  5  knots  and 
ebb  of  2  to  3  knots. 

Velocity  3  to  4  knots  at  times. 

Ebb  current  has  a  velocity  of  2  to  3 
knots  while  the  flood  is  weak  and  of 
short  duration. 

Diurnal  tide  range  is  16.6  ft. 

Flood  currents  are  northwestward 
at  1.1  knots,  and  ebb  currents  are 
southward  at  1.9  knots. 


Evans1®  provided  additional  information  for  the  Forelands  region  where 
currents  reach  a  mean  maximum  velocity  of  3.8  knots  with  maximum  velocities 
exceeding  6.5  knots  at  tidal  extremes.  Evans1®  also  provided  a  generalized 
representation  of  Cook  Inlet  surface  circulation  (Figure  2-20).  The  im¬ 
portant  aspect  of  this  figure  for  Drift  River  is  that  there  appear?  to  be  a 
general  influx  of  Gulf  of  Alaska  waters  into  Cook  Inlet  along  the  eastern 
shore  up  to  the  Forelands,  while  there  is  an  outflow  from  the  center  of  Cook 
Inlet  to  the  western  shore. 


National  Ocean  Survey  of  the  National  Oceanic  and  Atmospheric  Admini¬ 
stration  has  conducted  tide  and  current  surveys  in  the  Summer  of  1973  and  1974 
in  lower  Cook  Inlet.  This  information  should  be  consulted  as  it  becomes 
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available  for  a  better  understanding  of  the  Drift  River  vicinity  tidal 
currents  and  of  the  locations  in  lower  Cook  Inlet. 

On  the  basis  of  this  information,  MSNW  assumed  the  following  current 
direction  and  velocities: 


MAXIMUM  CURRENTS 
(AVERAGE  VELOCITY) 

AREA 

EBB 

VELOCITY (DIRECTION) 

FLOOD 

VELOCITY (DIRECTION) 

East  side  of  Inlet  and  offshore 
from  4  to  7  miles 

Used  TIDAL  CURRENT 

TABLE  Values 

Midchannel  areas  on  sides  of 

Kalgin  Island 

2.55  K  (200°) 

2.15  K  (020°) 

Redoubt  Bay,  adjacent  to  Kalgin 
Island 

2.20  K  (215°) 

1.40  K  (035°) 

Harriet  Point  vicinity 

2.20  K  (130°) 

1.40  K  (345°) 

West  Foreland  vicinity 

2.20  K  (165°) 

1.40  K  (105°) 

North  end  of  Kalgin  Island 

2.55  K  (200°) 

0.00  K 

South  end  of  Kalgin  Island 

0.00  K 

2.15  K  (020°) 

(b)  BIOLOGICAL  CHARACTERISTICS 

The  biological  resources  of  the  Drift  River  location  are  felt  to  be 
less  rich  than  the  lower  portion  of  Cook  Inlet  (Offshore  Port  Graham 
and  Kamishak  Bay).  Clam  beaches  and  sockeye  salmon  set  net  fishing  areas  are 
probably  the  notable  exceptions  as  these  both  exist  on  the  west  and  east 
shores  o f  riddle  Cook  Inlet  (see  Figure  2-21).  The  fact  that  ice  forms  at 
the  Drift  River  location  and  not  at  the  southern  locations  also  contributes 
to  the  relatively  lower  biological  activity  at  this  study  location. 
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FIGURE  2-21 .  BIOLOGICAL  RESOURCES  OF  COOK  INLET. 


SOURCE: 


Alaska  University,  •  ;v;,-  y’JVTh  HMEN  ,  A  BA  ’K'JBOVND  STUl 

"  ;  ,  National  Technical  Information  Service, 

Department  of  Commerce.  C0M-73-10337,  August  1972. 


’  OF 

U.S. 
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Fish  and  shellfish  form  the  major  resource  of  the  Drift  River  vicinity. 
Kalgin  Island  is  a  State  Game  Refuge  and  the  Alaska  legislature  has  designated 
parts  of  the  Island  as  "critical  habitat."17 

Resource  summaries  are  shown  in  Figures  2-22  and  2-23  . 


FISHES 

SALMON  I PS  -  All  five  species  of  North  American  salmon  probably  in¬ 
habit  or  travel  through  this  portion  of  Cook  Inlet  to  areas  in  the  Upper 
Inlet.  Based  upon  catch  statistics  for  the  area,  including  the  Drift  River 
location,  salmon  catches  are  larger  than  Offshore  Port  Graham  and  Kamishak 
Bay,  with  sockeye  salmon  the  most  abundant  species  caught.  The  mean  catches 
'1965-1971)  for  the  Drift  River  area  are  as  follows: 


SALMON 

MEAN 

_  (RANGE) 

King 

3,800 

(  300  -  7,100) 

Sockeye 

245,800 

(  120,100  -  479,800) 

Coho 

46,500 

(  28,300  -  77,100) 

Pink  (even  year) 

123,800 

(  78,300  -  192,800) 

(odd  year) 

57,800 

(  2,400  -  192,800) 

Chum 

144,100 

(  75,800  -  254,200) 

Sockeye  salmon  spawning  systems  in  the  Drift  River  vicinity  include 

°ackers  lake  on  ‘■'alqin  Island,  on  the  west  shore--Blue  Lake  (near  Harriet 

Point),  and  Grecian  Lake  (or  Crescent  Lake)  near  Tuxedni  Bay,  and  on  the 

in 

«ast  shore--th^  lake  systems  of  the  Kenai  and  Kasilof  rivers.  ~ 
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Salmon  fishing  activities  in  the  Drift  River  vicinity  are  shown  in 
Figure  2-21  .  Set  net  fishing  areas  (for  sockeye  primarily)  are  reported 
along  the  east  north  of  Ninllchlk  and  on  west  shore  from  Chlnltna  Bay  north, 
except  at  Redoubt  Bay  (Drift  River  site).  Salmon  drift  fishing  areas  are 
located  between  Kalgin  Island  and  the  east  shore. 

Comments  on  salmonid  life  history  and  vulnerability  regarding  Offshore 
Port  Graham,  are  also  applicable  here,  with  the  exception  of  adult  salmon 
runs  being  later  by  1  to  2  weeks. 

Additional  salmon  information  is  located  in  Appendix  D  .  Figure  2-24 
presents  probable  timing  of  salmon  in  significant  numbers  into  Cook  Inlet. 

Steelhead  (rainbow)  trout  are  known  to  run  Into  rivers  south  of  the 
Drift  River  location  and  on  the  eastern  shore  of  Cook  Inlet  in  the  Anchor 
River,  Ninilchik  River,  Deep  Creek,  and  Stariski  Creek,  with  the  largest  runs 
to  the  Anchor  River  (about  500  fish).10  These  fish  move  downstream  in  late 
May  and  June  to  the  Inlet  and  the  open  sea,  remain  there  for  over  a  year,  and 
return  from  August  15th  until  about  October  14th.10  Evans10  also  commented 
that  steeihead  are  probably  underutilized  (as  of  1972). 

Dolly  Varden  are  widely  distributed  throughout  the  Inlet  and  are 
assumed  to  move  out  under  the  ice.10  These  fish  move  down  the  Inlet  in  the 
Summer  and  back  up  the  streams  in  July  through  September.  Evans10  presented 
information  on  a  1954  Anchor  River  run  of  7,000  fish  which  began  July  4th, 
peaked  on  July  18th,  and  continued  into  early  October.  This  species  is  con¬ 
sidered  an  important  sport  fish  in  streams  draining  into  Cook  Inlet. 

PACIFIC  HALIBUT  do  not  occur  siani f icantly  in  the  Drift  River  vicinity 
as  Kalgin  Island  ’S  given  ts  ’he  upner  bouf  dary  of  thei**  distribution  in  the 
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Inlet  from  May  through  August,  and  none  apparently  overwinter  in  this 
vicinity.^* ^  The  local  centers  of  concentration  of  halibut  are  in  the  adja 
cent  Gulf  of  Alaska  and  the  lower  portions  of  Cook  Inlet  (particularly 
Kachemak  Bay). 

PACIFIC  HERRING  are  not  known  to  come  this  far  up  Cook  Inlet,  but  a 
few  probably  get  to  the  Drift  River  vicinity.  As  with  halibut,  the  local 
concentration  is  farther  south  in  Cook  Inlet  (see  Offshore  Port  Graham  sec¬ 
tion). 

SMELT  (EULACHON)  migrate  to  and  beyond  the  Drift  River  vicinity  from 
approximately  May  8th  through  12th,  with  a  peak  about  the  end  of  May.^  The 
Kenai  River  in  the  Drift  River  vicinity  supports  a  smelt  run,  while  the  re¬ 
mainder  of  these  fish  pass  through  on  their  way  to  several  rivers  in  the 

T  1  ♦  10’15 

upper  Inlet. 

Other  smelt  (capelin)  probably  use  gravel  beaches  in  this  vicinity 
to  spawn  in  early  Spring. 

OTHER  MARINE  FISHES  at  this  location  would  include  flatfish  and  sculpi 
species. 

SHELLFISHES 

KING  CRAB,  TANNER  CRAB,  DUNGENESS  CRAB  are  not  known  to  exist  as  far  up 
Cook  Inlet  as  the  Drift  River  vicinity.  ',1'’  All  three  of  these  kinds  of 

crab  are  numerous  in  lower  Cook  Inlet  (see  Offshore  Port  Grahai-’  description). 

MSNW  assumed  that  some  of  these  thre»-  crab  types  do  get  up  to  the 
Drift  River  vicinity,  at  least  in  the  lower  part  of  the  possible  area  of  in¬ 
fluence  (50-km  square  area.i  wmch  extends  from  the  Drift  P’ver  vicinity  to 
south  Tuxedni  Bay. 


2-170 


See  Offshore  Port  Graham  for  life  history  information  and  vulnerability 
to  oil  spills  of  these  crab  types. 

SHRIMP  apparently  are  not  very  abundant  this  far  up  Cook  Inlet  accord¬ 
ing  to  exploratory  efforts  which  MSNW  assumed  to  extend  up  to  the  Drift  River 
vicinity.  Known  abundances  of  shrimp  end  off  Anchor  Point  u  northwest  of 
Homer. 

Again,  because  *he  area  if  influence  for  the  Drift  River  oil  spills 
was  a  50-km  square  area,  MSNW  assumed  that  some  shrimp  species  possibly  extend 
up  Cook  Inlet  to  southern  parts  of  this  study  area. 

As  with  the  crab  species,  shrimp  are  more  common  in  lower  Cook  Inlet, 
and  information  on  their  life  history  and  vulnerability  is  given  in  the 
Offshore  Port  Graham  description. 

SCALLOPS,  as  shrimp,  would  not  appear  to  be  very  numerous  as  the 
illustrated  distribution  ends  north  of  Augustine  Island  in  Kamishak  Bay.^’^ 
As  with  crab  and  shrimp  species,  MSNW  assumed  a  few  scallops  probably  exist 
in  the  Drift  River-Kalgin  Island  area,  and  :  ome  probably  exist  in  the  southern 
part  of  the  study  area--Tuxedni  Bay  and  south. 

See  the  Kamishax  Bay  description  for  further  scallop  information. 

RAZOR  CLAMS,  unlike  the  previously  discussed  shellfish,  are  much  more 

irportart  in  this  a^ea  compared  to  lower  took  Inlet.  Razor  clam  beaches  are 

1  '  15 

shown  ’  J  to  extend  *r or  Anchor  Point  to  the  Kasilof  River  on  the  eastern 
shore  and  from  Tuxedni  Bay  to  Harriet  Point  (of*  the  south  end  of  Kalgin 
Island  on  the  western  snore  of  f  iddle  Crok  I n 1 e t  (see  Figure  2 -  21) . 

Razor  clams  are  found  from  intertidal  beaches  to  sandy-bottom  areas 
several  fathoms  deep.  In  Cook  Inlet,  razor  clams  are  found  in  substrata 
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which  varies  froir  coarse  white  sand  (Deep  Creek  area)  to  a  fine  sand-clay- 
gravel  mixture  (Clam  Gulch  area). 

Razor  clam-;  spawn  from  late  June  to  early  August,^0  producing  free- 
floating  eggs.  Within  a  few  hours  to  a  few  days,  these  eggs  hatch  into 
larvae  (veliger)  which  exist  in  a  free-swimriing  form  for  5  to  16  weeks.20 
Evans10  gave  the  time  as  about  eight  weeks.  After  this  stage,  the  larvae 
form  shells,  settle  to  the  bottom,  and  "set"  in  the  top  layer  of  sand.20 
F henominal  numbers  of  eggs  (6  to  10-million  annually  for  one  female)  are  pro¬ 
duced  and,  at  times,  result  in  very  heavy  "sets"  with  as  many  as  1,000  to 
1,500  young  clams  per  square  foot.  Because  of  their  delicate  nature,  high 
mortalities  exist  at  this  stage.20  Rosenberg20  provided  greater  detail 
abojt  razor  clai  life  history.  Cook  Inlet  clams  reach  a  harvestable  size 
in  their  third  year.20 

In  1972,  more  than  400,000  clams  were  harvested  by  sport  diggers; 
heavy  clam  concentrations  a*e  located  on  the  west  shore  at  Polly  Creek  and  the 
northeast  side  of  Chiritna  Bay. 

Adults  and  larvae  are  felt  to  be  especially  susceptible  to  toxic  oil 
products  that  contact  Deaches  and  cover  the  waters  pelagic  larvae  inhabit. 

A  spi 1 1  history  on  the  Washington  Coast1  ’  provided  some  insight  into  the 
vulnerability  of  razor  clams  to  oil  products  and  is  summarized  as  follows: 

A  barge  carrying  gasoline  and  diesel  oil  went  aground  on 
the  Moclips  beach  ii  March  i964  This  resulted  in  an 
estimated  r  percer  razor  clam  mortality  within  one-half 
mile  of  *  he  barce.  Spotty  kills  of  clams  (as  indicated 
by  dead  clams  washed  up  on  beaches)  were  seen  north  and 
sou*'r.  of  the  spill  sitf*  as  far  as  Ocean  Shores.  Dead 
clam*  were  ohse»  .  d  over  ?o  miles  of  tea'h  and  a  minimal 
estimate  of  the  kill  was  J00,0n0  clams.  Recovery  was 
}at<-r  observed  at  the  sp’ll  site  (several  years).  Small 
spills  of  what  appeared  to  be  bunker  C  type  oil  products 
hive  not  been  shown  as  damaging  to  razor  clams. 
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Prel iminary  bioassays  on  razor  clams  also  indicate  that  razor  clams 
were  very  sensitive  to  oil  spills. MSNW  assumed  razor  clams  to  be  quite 
vulnerable  to  oil  products  such  as  diesel-2  and  gasoline  (if  the  gasoline 
reaches  clam  areas  before  evaporating),  with  lesser  chemical  vulnerability 
assumed  for  crude  oil  and  bunker  C.  However,  the  latter  products  are  sus¬ 
pected  as  beinq  also  physically  damaging  to  the  free-swinining  larvae  if  the 
material  is  moved  into  the  water  column  in  droplets  and  to  the  adults  if 
beaches  with  clams  are  severely  coated. 

WATERFOWL 

Although  numerous  in  Cook  Inlet,  little  quantitative  information  exists 
for  waterfowl  in  this  area.  The  open-sea  Gulf  of  Alaska  area,  south  of  Cook 
Inlet,  has  some  20°>  species  of  birds  of  which  128  species  are  primarily  water- 
related.  This  source  also  provided  a  detailed  species  list.  The  inshore 
areas  of  the  Gulf  of  Alaska  (50  fathoms  to  shore)  are  utilized  by  about  70 

species  of  which  loons,  qrebes,  and  cormorants,  waterfowl,  and  gulls  are  the 

20 

most  abundant.  Estimated  numbers  of  some  species  are  very  large  (common 

murre,  black-leaned  kittiwake,  and  others  “exceed  millions"^). 

The  Drift  River  location  is  bordered  on  both  the  east  and  west  shores 

by  waterfowl  and  seabird  habitat  and  is  an  important  waterfowl  migration 
'7  10 

corridor.1'  A  study  in  August  of  1972'  J  showed  increasing  abundance  of 
birds  as  one  moved  down  Cocl  Inlet,  with  hiqh  abundances  in  the  Southern 
ronm,ercial  Fishery  Vanane-*  ot  District  see  the  following  two  locations). 

Abundances  were  '  w  in  the  North  Central  and  South  Central  districts 
(ir eluding  th«  Drif*  River  lo< at  ion) J  ^  An  ex- option  Cor  the  Drift  River 
study  area  would  be  rh>  \,.-edm  National  Wildlife  Refuge  where  Chisik  Island’s 


"steep  cliffs  and  rocky  shorelines  make  them  a  nesting  haven  for  large  numbers 
of  colonial  seabirds." 38 

DUCKS  -  The  U.S.  Fish  and  Wildlife  Service  estimates  12  breeding  ducks 

per  square  mile  in  Game  Unit  16  (Kenai  side  and  marshy  land  areas)  and  32 

breeding  ducks  per  square  mile  in  Game  Unit  16  (western  shore  and  marshy  land 

areas)) ^  The  Drift  River  area  is  also  a  heavy  migration  area]^  however, 

the  presence  of  ice  prevents  overwintering  for  most  waterfowl. 

GEESE  -  The  description  tor  geese  is  similar  to  that  for  ducks.  Geese 

have  the  additional  vulnerability  of  being  more  sensitive  than  ducks  when  dis- 

17  1 ft 

rupted  while  nesting.  ' 

SWANS  include  breeding  trumpeter  swans  (endangered)  and  some  whistling 

’  7 

swans  in  Game  Unit  16  (western  shore).* 

SEABIRDS  are  numerous  in  the  area,  particularly  in  the  southern  part 
of  the  Drift  River  location  (mixed  species  colonies  occur  at  Chisik  Island, 
Duck  Island,  and  Tuxedni  Bay),  and  at  Kalgin  Island  where  there  are  small 
colonies  of  glaucous-winged  gulls.^  The  mixed  species  colonies  include 
black-legged  kittiwakes  which  inhabit  a  colony  on  the  southwestern  end  of 

OQ 

Chisik  Island  over  one-mile  long.  Other  birds  include:  double-crested 

cormorants,  horned  and  tufted  puffins,  common  murres,  pigeon  guillemots, 
glaucous-winged  gulls,  lesser  yellowlegs,  conmon  eiders,  peregrine  falcons, 
willow  ptarmigan,  spruce  grouse,  ravens,  pine  grosbeaks,  and  golden-crowned 

sparrows.  Kalgin  Island  and  Redoubt  Bay  (the  spill  site)  are  designatea 
"Key  Waterfowl  Habitat  Areas." ^ 

SHQREBIRDS  are  in  moderate  numbers  in  the  Sunner  months  and  include 
thP  ^ndhill  crane  '.formerly  class  fied  as  endangered). 
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See  Offshore  Port  Graham  for  further  discussion  of  Cook  Inlet  water- 

fowl  . 

MARINE  MAMMALS 

SEA  OTTERS  inhabit  only  the  southern  part  of  tue  Drift  River  vicinity 
and  are  in  low  abundance.  ^  However,  the  sea  otters  to  the  south  are  increas 
ing  in  number  and  more  may  recolonize  the  area  in  the  future,  at  least  in  the 
ice- free  months.  For  comments  on  vulnerability  to  oil,  see  Offshore  Port 
Graham. 

HARBOR  SEALS  occur  along  the  entire  middle  Cook  Inlet  shoreline, 

including  Kalgin  Island.1 ^  High  densities  are  shown  for  West  Foreland,  north 

and  south  ends  of  Kalgin  Island,  Harriet  Point,  and  the  extensive  tide  flats 
)  7 

of  Tuxedni  Bay.  For  vulnerability  to  oil,  see  Offshore  Port  Graham. 

SEA  LIONS  are  in  low  abundance  in  middle  Cook  Inlet.  No  rookeries  are 
located  in  the  Drift  River  vicinity.  For  vulnerability  to  oil,  see  Offshore 
Port  Graham. 

BELUGA  WHALES  move  into  Cook  Inlet  with  the  presence  of  salmon  (smolts 
and  adults);  thus,  their  presence  in  the  Inlet  would  be  keyed  to  the  timing 
of  the  salmon  involved.^0  Sunnier  populations  are  estimated  as  300  to  400; 
Winter  populations  and  movements  are  not  known.10 

Limited  sport  hunting  was  formerly  practiced  In  Cook  Inlet.  This 
animal  is  now  protected  under  the  Marine  Manna  1  Protection  Act. 

Evans ^  repurted  that  these  whales  probably  mate  in  May  and  June,  with 
12  months  gestation.  The  calf  then  feeds  from  the  female  for  eight  months 
and  remains  with  her  for  several  years 

Beluga  whales  are  expected  to  be  little  affected  by  oil  3 ® 
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TERRESTRIAL  MAMMALS 


BROWN  BEAR  occupy  beaches,  grass  flats,  and  estuaries,  and  make  exten¬ 
sive  Spring  and  Fall  use  of  the  coast  and  land  area  adjoining  Redoubt  Bay  (at 
the  spill  site).  The  species  is  moderately  abundant  here,  with  some  high 
concentration  on  several  fish  streams  draining  into  Redoubt  Bay  and  into  Cook 
Inlet  just  south  of  Tuxedni  Bay.17  The  timing  of  these  stream  concentrations 

would  be  concurrent  with  adult  salmon  runs  to  these  streams.  Brown  bear  also 

38 

occasionally  visit  Chi s 1 k  Island. 

Direct  oil  impacts  do  not  seem  likely  to  be  a  major  importance;  however, 
indirect  impacts  through  their  utilization  of  salmon  as  food  could  indirectly 
impact  these  bear. 

BLACK  BEAR  occupy  similar  habitats  that  brown  bear  do,  but  are  located 
adjacent  to  the  coast  in  different  areas--south  side  of  West  Foreland,  south 
end  of  Redoubt  Bay  around  Harriet  Point  to  Polly  Creek,  and  the  north  shore 
oT  Tuxedni  Bay.  Other  black  bear  are  located  inland.  In  the  Drift  River 
vicinity,  the  only  black  bear  stream  concentration  is  with  brown  bear  on 
Kustatan  Riyer  which  drains  into  Redoubt  Bay. 

Black  bear  sensitivity  to  oil  would  be  similar  to  brown  bear. 

WOLVES  AND  WOLVERINES  -  Wolverines  are  not  present  near  this  location. 
Wolves  often  occur  in  high  numbers  in  Game  Unit  16  (west  shore  and  land)  and 
are  present  across  the  Inlet  on  the  east  shore  and  land.  These  carnivores 
would  not  seem  directly  vulnerable  to  oil  but  may  come  in  contact  with  spill 
in  their  feeding  (i.e.,  consume  oil-contaminated  animals). 
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MOOSE  are  distributed  on  both  shores  of  this  location  and  on  Kalgin 
17 

Island.  Moose  occasionally  visit  Chi s i k  Island  in  Tuxednl  Bay.  Notable 
moose  concentration  areas  during  all  seasons  Is  the  shore  and  adjacent  low¬ 
land  areas  on  the  east  shore  opposite  Kalgin  Island  from  Kenai  south  to  the 
vicinity  of  Clam  Gulch.  A  Winter  area  for  moose  is  located  in  the  coastal 
vicinity  of  Ninilchlk  and  approximately  10  miles  up  the  Ninllchik  River. 

Moose  would  not  seem  directly  affected  by  oil  spills. 

SMALL  MAMMALS  are  variable  in  number,  depending  on  location,  and  in- 

18 

elude  field  mice,  voles,  lemmings,  etc.  These  occupy  marsh  edges  and  willow 
flats  and  are  probably  not  too  susceptible  to  marine  oil  spills  at  the  Drift 
River  site. 

1 8 

AQUATIC  FURBEARERS  include  river  otter,  mink,  muskrat,  and  beaver. 

These  would  be  expected  to  be  most  vulnerable  with  losses  of  young  during  the 

1 8 

Spring  denning  period  if  oil  products  reach  them. 

Terrestrial  mammal  vulnerability  is  generally  discussed  in  the  follow¬ 
ing  section  (see  Offshore  Port  Graham). 

FLORA 

The  same  general  comments  apply  here  as  at  Offshore  Port  Graham  except 
that  this  area  is  more  estuarine  and  protected  and  ice-scouring  (which 
destroys  shallow  vegetation)  is  probably  significant  in  the  Winter.  About 
92  percent  of  the  shoreline  would  be  covered  with  strand  species  in  the  Summer 
and  completely  lacking  in  the  Winter.  It  is  not  known  whether  eelgrass  beds 
cr  salt  marshes  occur  in  this  area.  Marine  algae  would  occupy,  at  most,  5 
percent  of  the  shoreline  in  Summer  both  in  the  Intertidal  and  shallow  subtidal 
(however,  some  species  can  survive  and  grow  on  mud  flats  -  this  is  not  included 


2-177 


1 


in  the  5  percent),  and  2  percent  or  none  in  Winter.  Floating  kelp  beds  are 
probably  lacking  In  this  area  altogether. 

Further  details  on  the  physical  and  biological  characteristics  are 
given  in  Appendix  D. 

(c)  RESULTS 

The  Drift  River  spill  site,  located  between  Kalgin  Island  and  the 
mainland  in  Cook  Inlet,  was  most  severely  impacted  by  the  large  spills  of 
diesel-2,  crude,  and  bunker  C  in  the  Summer.  The  50,000-bbl  spill  of 
diesel-2  had  the  highest  impact  score  owing  to  its  rapid  spreading  and  high 
toxicity.  The  50,000-bbl  spills  nf  crude-  and  bunker  C  and  the  10,000-bbl 
spills  of  diesel-2  and  crude  also  had  relatively  high  Suirmer  impact  scores. 

These  high  Summer  impact  scores  were  due  to  the  sensitivity  of  smelt, 
salmon,  clams,  and  the  marine  avifauna  during  their  breeding  and  brooding 
periods  and  to  some  extent  during  their  Spring  and  Summer  migrations. 

In  the  Winter,  the  50,000  ind  10,000-bbl  spills  of  diesel-2  and  the 
50,000-bbl  spills  of  crude  and  bunker  C  had  the  highest  impact  scores.  They 
were  only  about  one-half  the  respective  Summer  impact  scores,  however, 
owing  to  the  absence  or  dormancy  of  many  species. 
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PHYSICAL  FATE  OF  SPILLS 


Two  oil  spill  scenarios  were  examined  at  Drift  River.  The  first 
scenario,  using  most  probable  Sunnier  conditions,  resulted  in  oil  moving 
north  parallel  to  the  shoreline  (see  Fia.25).  The  oil  impacted  the 
western  shore  of  Kalgln  Island  within  the  first  eight  hours  and  the  western 
shore  of  Cook  Inlet  approximately  18  hours  after  the  spill.  The  spill 
eventual ly  troves  north  of  the  Island  and  eastward  into  the  main  channel  of 
Cook  Inlet  where  it  is  carried  by  wind  and  current  to  the  eastern  shore  of 
the  Island.  The  second  scenario, based  on  most  probable  late  Fall/early 
Winter  conditions, resul ted  in  oil  rnovinn  south  parallel  to  the  shoreline  (see 
Fig.  26).  The  oil  impacted  the  western  shore  of  Kalgin  Island  and  Cook  Inlet 
approximately  18  hours  after  the  spill.  The  Fall/Winter  scenario  is  the 
period  of  time  just  before  ice  sets  in  at  this  location. 

See  Page  2-27  for  discussion  of  spill  enveloping  process. 

CASE  DISCUSSION 

Table  2-8  presents  the  results  of  the  oil  spill  scenarios  examined 
at  Drift  River  without  cleanup. 
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TABLE  2-3.  DR  IF’’  RIVER  CASE  RESULT  -  NO  CLEANUP 


SPILL  TYPE 

S_ 

PILL 

S  I 

Z  E 

AND 

SEASON 

50,000 

10,000 

1 ,000 

100 

Diesel-2 

17,920 

m(1) 

13,194 

(31 

6,156 

[111 

1  ,150 

[20] 

cc 

1 1  1 

Crude  Oil 

15,615 

(2) 

10,829 

[5] 

5,461 

(’2) 

653 

[23] 

¥ 

ZD 

U~> 

Bunker  C 

11,031 

(41 

8,893 

[61 

4,814 

[14] 

358 

[27] 

Gasol ine 

1 ,826 

(191 

997 

[211 

277 

[28] 

25 

[31] 

Diesel-2 

8,283 

(81 

7,202 

[101 

4,302 

[15] 

718 

[22] 

Q- 

LjJ 

Crude  Oil 

8,731 

(71 

5,037 

[13] 

1  ,925 

[18] 

414 

[26] 

t— 

Bunker  C 

7,327 

[9] 

4,135 

[161 

2,397 

[171 

505 

[25] 

5 

Gasoline 

580 

[24] 

167 

[291 

45 

[30] 

7 

[32] 

(1)  Numbers  in  brackets  are  the  case  numbers  that  follow. 

CASE  1:  SUMMER,  DIESEL-2,  50,000  BBLS  -  IMPACT  SCORE  17,920 

THE  PELAGIC  HABITAT  contributed  37  percent  (6,671)  of  the  impact  score 
for  this  case.  The  species  which  were  the  main  contributors  to  the  impact 
score  in  this  habitat  were  phytoplankton  (164),  herrinq  (580),  smelt  (1,289), 
king  salmon  (338),  chum  salmon  (338).  sockeye  salmon  (677),  pink  salmon  (338), 
coho  salmon  (1,128),  rainbow/steelhead  trout  (387),  Dolly  Varden  (290),  and 
seabirds  (806).  The  smelt,  coho  salmon  and  seabirds  were  the  most  abunuant 
species  in  this  habitat.  The  herring  and  all  salmon  species  were  rated  as 
an  important  commercial  resource,  and  smelt  were  rated  as  being  of  minor 
commercial  importance.  The  smelt,  salmon,  trout  and  Dolly  Varden  were  rated 
as  being  of  miror  recreational  importance.  The  smelt  were  rated  as  high,  the 
trout  moderate,  and  the  salmon  and  Dolly  Varden  as  minor  in  subsistence 
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Importance.  All  of  the  species  were  judqed  to  be  among  the  most  sensitive 
to  a  dlesel-2  spill  in  this  habitat.  Seabirds  were  classified  as  protected. 

THE  SUBTIOAL  SAND/MUD  HABITAT  contributed  8  percent  (1,451)  of  the 
impact  score  for  this  case.  The  species  which  were  the  main  contributors 
to  the  impact  score  in  this  habitat  were  Dungeness  crab  (242),  shrimp  (290), 
razor  clam  (547),  and  other  marine  invertebrates  (164).  Razor  clams  were 
the  most  abundant  in  this  habitat.  Razor  clams  were  rated  as  moderate,  and 
the  shrimp  and  crab  as  minor  in  comnercial  importance.  The  crab  and  shrimp 
were  rated  as  minor  in  recreational  and  subsistence  importance.  All  of  the 
species  were  judged  to  be  among  the  most  sensitive  to  a  diesel-2  spill  in 
this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  3  percent  (598) 
of  the  impact  score  for  this  case.  The  species  which  were  the  main  contri¬ 
butors  to  the  impact  score  for  this  habitat  were  chum  salmon  (191)  and  king 
crab  (109).  The  salmon  were  rated  as  high  and  the  crab  as  minor  in  conmercial 
importance.  The  salmon  were  rated  as  minor  in  recreational  and  subsistence 
importance.  The  crab  were  rated  as  minor  in  subsistence  importance.  Both 
species  were  judged  to  be  among  the  most  sensitive  to  a  diesel -2  spill  in 
this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  32  percent  (5,763)  of  the 
impact  score  for  this  habitat.  All  species  in  this  habitat  contributed 
significantly  to  the  impact  score  for  this  case.  The  species  results  were 
Pacific  sandlance  (145),  razor  clam  (2,417),  softshell  bivalves  (806), 
invertebrate  infauna  (483),  marine  manrial  rookeries  (200),  shorebirds  (1,208), 
geese  (120),  ducks  (144),  and  swans  (240).  The  clams,  bivalves,  infauna, 
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rookeries,  ard  shorebirds,  were  the  most  abundant  In  this  habitat.  Clams 
were  rated  as  moderate,  and  geese  and  ducks  were  rated  as  minor  in  commercial 
importance.  Clams,  qeese  and  ducks  were  rated  as  major  and  bivalves  as 
moderate  in  recreational  Importance.  The  clams  were  rated  as  major  and  the 
bivalves  as  minor  in  subsistence  Importance.  The  sandlance,  clams,  bivalves, 
infauna  and  shorebirds  were  judged  to  be  the  most  sensitive  to  a  die$el-2  spill 
in  this  habitat.  The  rookeries  and  shorebirds  were  classified  as  protected. 
The  swans  were  classified  as  endangered  due  to  the  presence  of  trumpeter  swans. 

THE  INTFRT I  CAL  ROCKY  HABITAT  contributed  4  percent  (805)  of  the 
impact  score  for  this  case.  The  species  which  was  the  main  contributor  to  the 
impact  scom  in  this  habitat  was  herring  (483).  Herring  was  the  most  abundant, 
of  major  comrer  ial  importance  and  iudged  to  be  among  the  most  sensitive  to  an 
oil  op’ll  ir  this  ha bi tat. 

Tnt  IN^RTICAL  COBBLE /GRAVEL  HABITAT  contributed  13  percent  (2,250)  of 
the  impact  score  for  this  case.  The  species  which  were  the  main  contributors 
tc  the  impact  score  in  this  habitat  were  smelt  (1,611)  and  hardshell  bivalves 
(387).  Smelt  were  rated  as  minor  in  commercial  importance.  Smelt  were  rated 
as  major  in  recreational  and  subsistence  importance.  Bivalves  were  rated  as 
minor  ir  recreational  and  shoreline  importance.  Both  species  were  judged  to 
be  among  the  m0St  sensitive  to  a  diesel-2  spill  in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (382)  of  the  impact  score 
for  this  case.  The  species  which  were  the  main  contributors  to  the  impact 
score  in  this  habitat  were  strand  vegetation  (90)  and  other  veaetation  (160). 
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These  species  were  among  the  most  abundant  In  this  habitat  and  were  judged 
to  be  the  most  sensitive  to  a  dlesel-2  spill.  Other  vegetation  was  rated 
as  moderate  In  cotnnerclal  Importance. 

Table  2-9  presents  the  full  results  for  Case  1. 

CASE  2:  SUMMER,  CRUDE  OIL,  50.000  BBLS  -  IMPACT  SCORE  15,615 

THE  PELAGIC  HABITAT  contributed  23  percent  (3,516)  of  the  Impact  score 
for  this  case.  With  minor  exceptions,  the  change  In  Imoact  score  for  this 
habitat  from  Case  1  is  accounted  for  by  the  following  species: 


Harbor  Seal 

Increased  to 

30 

from 

0 

Phytoplankton 

reduced 

to 

77 

from 

164 

Zooplankton 

reduced 

to 

38 

from 

82 

Ichthyoplankton 

reduced 

to 

26 

from 

55 

Pacific  Sandlance 

reduced 

to 

36 

from 

82 

Smel  t 

reduced 

to 

729 

from 

1,289 

King  Salmon 

reduced 

to 

89 

from 

338 

Chum  Salmon 

reduced 

to 

89 

from 

338 

Sockeye  Salmon 

reduced 

to 

179 

from 

677 

Pink  Salmon 

reduced 

to 

89 

from 

338 

Coho  Salmon 

reduced 

to 

298 

from 

1 ,128 

Seabirds 

reduced 

to 

456 

from 

806 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  13  percent  (1,974)  of  the 
Impact  score  for  this  case.  With  minor  exceptions,  the  change  In  Impact 
score  for  this  habitat  from  Case  1  Is  accounted  for  by  the  following 
species: 
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TABLE  2-9.  MATRIX  RESULTS— CASE  I 
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Razor  clams 

Increased 

to 

967 

from 

547 

Other  Bivalves 

Increased 

to 

97 

from 

55 

Sculpins 

Increased 

to 

55 

from 

26 

Other  Flatfish 

Increased 

to 

128 

from 

30 

Pacific  Sandlance 

Increased 

to 

82 

from 

38 

Shrimp 

reduced 

to 

164 

from 

290 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  5  percent  (753)  of 
the  impact  score  for  this  case.  With  minor  exceptions,  the  increase  in 
impact  score  for  this  habitat  from  Case  1  is  accounted  for  by  the  following 
species: 


King  Crab 

Increased 

to 

193 

from 

109 

Tanner  Crab 

increased 

to 

64 

from 

36 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  37  percent  (5,779)  of  the 
impact  score  for  this  case.  With  a  minor  exception,  the  change  in  impact  score 
for  this  habitat  from  Case  1  is  accounted  for  by  the  following  species: 

Ducks  Increased  to  580  from  144 

Swans  increased  to  547  from  240 

Invertebrate  Infauna  reduced  to  273  from  483 

Shorebirds  reduced  to  683  from  1,208 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  7  percent  (1,118)  of  the 
impact  score  for  this  case.  The  Increase  in  impact  score  for  this  habitat 
from  Case  1  is  accounted  for  by  the  following  species: 
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Intertidal  Seaweed 

increased 

to 

36 

from 

9 

Sessile  Marine  Invertebrates 

increased 

to 

48 

from 

27 

Miscellaneous  Crustaceans 

increased 

to 

97 

from 

55 

Other  Invertebrates 

increased 

to 

145 

from 

82 

Shorebirds 

increased 

to 

137 

from 

64 

Sea  Ducks 

increased 

to 

164 

from 

77 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  14  percent  (2,140)  of 
the  impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat 
from  Case  1  is  accounted  for  by  the  following  species: 


Intertidal  Seaweeds 

increased 

to 

36 

from 

9 

Shorebirds 

increased 

to 

137 

from 

64 

Hardshell  Bivalves 

reduced 

to 

219 

from 

387 

Crustaceans 

reduced 

to 

55 

from 

97 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (335)  of  the  impact  score 
for  this  case.  Strand  vegetation,  reduced  to  43  from  90,  accounted  for  the 
decrease  in  impact  score  in  this  habitat  from  Case  1. 

CASE  3:  SUMMER,  DIESEL-2,  10,000  BBLS  -  ESTIMATED  SCORE  13,194 

THE  PELAGIC  HABITAT  contributed  37  percent  (4,912)  of  the  score  for 
this  case.  The  species  which  were  /judged  to  be  the  main  contributors  to  this 
score  were  herring,  smelt,  king  salmon,  chum  salmon,  sockeye  salmon,  pink 
salmon,  coho  salmon,  ra inhow/steel head  trout,  Dolly  Varden  and  seabirds. 
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THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  8  percent  (1  ,068)  of  the 
score  for  this  habitat.  The  species  which  were  judged  to  be  the  main  contri¬ 
butors  to  this  score  were  Dungeness  crab,  shrimp,  razor  clam  and  other  marine 
Invertebrates. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  3  percent  (44)  of 
the  score  for  this  case.  Chum  salmon  were  judged  to  be  the  only  species  which 
contributed  significantly  to  this  score. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  32  percent  (4,243)  of  the 
score  for  this  case.  The  species  which  were  judged  to  be  the  main  contributors 
to  this  score  were  razor  clam,  softshell  bivalves,  Invertebrate  Infauna, 
marine  mammal  rookeries,  shoreblrds,  and  swans. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  4  percent  (593)  of  the  score 
for  this  case.  Herring  were  judged  to  the  only  species  which  contributed 
significantly  to  this  score. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  13  percent  (1,657)  of 
the  score  for  this  case.  Smelt  and  hardshell  bivalves  were  judged  to  be  the 
species  which  contributed  significantly  to  this  score. 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (281)  of  the  score  for 
this  case.  Other  vegetation  was  judged  to  be  the  only  species  which  contri¬ 
buted  significantly  to  this  score. 

CASE  4:  SUMMER,  BUNKER  C,  50,000  BBLS  -  IMPACT  SCORE  11,031 

THE  PELAGIC  HABITAT  contributed  11  percent  (1,175)  of  the  Impact 
score  for  this  case.  With  a  minor  exception,  the  decrease  In  Impact  score 
for  this  habitat  from  Case  2  Is  accounted  for  by  the  following  species: 
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Phytoplankton 

reduced 

to 

18 

from 

77 

Zooplankton 

reduced 

to 

9 

from 

38 

Ichthyoplankton 

reduced 

to 

6 

from 

26 

Herring 

reduced 

to 

153 

from 

580 

Smelt 

reduced 

to 

320 

from 

729 

Crab  Larvae 

reduced 

to 

26 

from 

97 

King  Salmon 

reduced 

to 

21 

from 

89 

Chum  Salmon 

reduced 

to 

21 

from 

89 

Sockeye  Salmon 

reduced 

to 

42 

from 

179 

Pink  Salmon 

reduced 

to 

21 

from 

89 

Coho  Salmon 

reduced 

to 

70 

from 

298 

Rainbow/Steel  head  Trout 

reduced 

to 

102 

from 

387 

Dolly  Varden 

reduced 

to 

77 

from 

290 

Seabirds 

reduced 

to 

213 

from 

956 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  15  percent  (1  ,685)  of  the 
Impact  score  for  this  case.  With  a  minor  exception,  the  change  In  Impact 
score  for  this  habitat  from  Case  2  Is  accounted  for  by  the  following  species: 


Sculplns 

reduced 

to 

24  from  55 

Other  Flatfish 

reduced 

to 

30  from  128 

Pacific  Sandlance 

reduced 

to 

36  from  82 

Miscellaneous  Marine  Fish 

reduced 

to 

9  from  36 

Dungeness  Crab 

reduced 

to 

137  from  242 

Shrimp 

reduced 

to 

72  from  164 

Other  Marine  Invertebrates 

increased 

to 

298  from  164 
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THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  5  percent  (572)  of 
the  score  for  this  case.  With  minor  exceptions,  the  change  in  impact  score 
for  this  habitat  from  Case  2  is  accounted  for  by  the  following  species: 


King  Crab 

Chum  Salmon 

Pacific  Halibut 

Other  Flatfish 

Other  Marine  Fish 

Other  Marine  Invertebrates 


increased  to  240  from  193 

reduced  to  84  from  191 

reduced  to  36  from  77 

reduced  to  18  from  38 

reduced  to  6  from  26 

reduced  to  38  from  82 


THE  INTERTIDAL  SAND/MUO  HABITAT  contributed  51  percent  (5,588)  of  the 
impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat  from 
Case  2  is  accounted  for  by  the  following  species: 


Invertebrate  Infauna 

Shorebirds 

Pacific  Sandlance 

Marine  Mammal  Rookeries 

Ducks 

Swans 


increased  to  483  from  273 
increased  to  1,202  from  683 
reduced  to  38  from  145 
reduced  to  100  from  200 
reduced  to  153  from  580 
reduced  to  255  from  547 


THE  INTERTIDAL  ROCKY  HABITAT  contributed  8  percent  (901)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact 
score  for  this  habitat  from  Case  2  is  accounted  for  by  the  following  species: 
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Shoreblrds 
Sea  Ducks 
Herring 

Miscellaneous  Crustaceans 
Other  Invertebrates 


Increased  to  300  from  137 
Increased  to  360  from  164 
reduced  to  128  from  483 
reduced  to  6  from  97 
reduced  to  9  from  145 


THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  8  percent  (855)  of 
the  impact  score  for  this  case.  With  a  minor  exception,  the  change  in 
impact  score  for  this  habitat  from  Case  2  is  accounted  for  by  the  following 
species: 


Shorebirds 

Smelt 

Hardshell  Bivalves 

Crustaceans 

Gastropods 


increased  to  300  from  137 

reduced  to  400  from  1,611 

reduced  to  102  from  219 

reduced  to  26  from  55 

reduced  to  9  from  82 


THE  TERRESTRIAL  HABITAT  contributed  2  percent  (255)  of  the  Impact 
score  for  this  case.  Other  vegetation,  reduced  to  80  from  160,  accounted 
for  the  decrease  in  Impact  score  for  this  habitat  from  Case  2. 


CASE  5:  SUMER,  CRUDE  OIL,  10,000  BBLS  -  ESTIMATED  SCORE  10,829 

THE  PELAGIC  HABITAT  contributed  23  percent  (2,435)  of  the  score  for 
this  case.  The  main  contributing  species  to  this  score  in  this  habitat  were 
judged  to  be  herring,  smelt,  sockeye  salmon,  coho  salmon,  ralnbow/steel head 
trout,  Dolly  Varden  and  seabirds. 
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THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  13  percent  (1  ,366)  of  the 
score  for  this  case.  The  main  contributing  species  to  this  score  In  this 
habitat  were  judged  to  be  Dungeness  crab,  shrimp,  razor  clam  and  other  marine 
invertebrates. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  5  percent  (521)  of 
the  score  for  this  case.  The  main  contributing  species  to  this  score  in  this 
habitat  were  judged  to  be  chum  salmon  and  king  crab. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  37  percent  (4,000)  of  the 
score  for  this  case.  The  main  contributing  species  to  this  score  in  this 
habitat  were  judged  to  be  razor  clam,  softshell  bivalves,  invertebrate  infauna, 
m’.me  mammal  rookeries,  shorebirds,  ducks  and  swans. 

THE  I N  rERT  I  DAL  ROCKY  HABITAT  contributed  7  percent  (774)  of  the  score 
for  this  case.  The  main  contributing  species  to  this  score  in  this  habitat 
were  judged  to  be  herrinq  and  sea  ducks. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  14  percent  (1,481) 
of  the  score  for  this  case.  The  main  contributing  species  to  this  score  in 
this  habitat  were  judged  to  be  smelt  and  hardshell  bivalves. 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (232)  of  the  score  for 
this  case.  Other  vegetation  was  judged  to  be  the  main  contributing  species 
to  this  score  in  this  habitat. 

CASE  6:  SUMMER,  BUNKER  C,  10,000  BBLS  -  ESTIMATED  SCORE  8,893 

THE  PELAGIC  HABITAT  contributed  11  percent  (947)  of  the  score  for  this 
case.  The  main  contributing  species  to  this  score  in  this  habitat  were 
judged  to  be  herring,  smelt  and  seabirds. 
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THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  15  percent  (1,358)  of  the 
score  for  this  case.  The  main  contributing  species  to  this  score  In  this 
habitat  were  judged  to  be  razor  clam  and  other  marine  Invertebrates. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  5  percent  (461)  of 
this  score  for  this  case.  King  crab  was  judged  to  be  the  main  contributing 
species  to  this  score  in  this  habitat. 

THE  INTERTIDAL  SAND/ML'D  HABITAT  contributed  50  percent  (4,505)  of  the 
score  for  this  case.  The  main  contributing  species  to  this  score  in  this 
habitat  were  judged  to  be  razor  clam,  softshell  bivalves,  invertebrate  Infauna, 
shorebirds,  ducks  and  swans. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  8  percent  (726)  of  the  score 
for  this  case.  The  main  contributing  species  to  this  score  in  this  habitat 
were  judged  to  be  shorebirds  and  sea  ducks. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  8  percent  (689)  of 
the  score  for  this  case.  The  main  contributing  species  to  this  score  in  this 
habitat  were  judged  to  be  smelt  and  shorebirds. 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (206)  of  this  score  for 
this  case. 

CASE  7:  WINTER,  CRUDE  OIL,  50,000  BBLS  -  IMPACT  SCORE  8,731 

THE  PELAGIC  HABITAT  contributed  8  percent  (702)  of  the  impact  score 
for  this  case.  Crab  larvae  and  the  five  salmon  species  not  present  in  Winter 
scenarios  accounted  for  a  decrease  of  221  in  impact  score  for  this  habitat 
from  Case  4.  With  minor  exceptions,  the  remaining  change  in  impact  score 
is  accounted  for  by  the  following  species: 
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Phytoplankton 

Increased  to 

38 

from 

18 

Herring 

reduced 

to 

97 

from 

153 

Smelt 

reduced 

to 

219 

from 

320 

Rainbow/ Steel  head  Trout 

reduced 

to 

69 

from 

102 

Dolly  Varden 

reduced 

to 

48 

from 

77 

Seabirds 

reduced 

to 

137 

from 

213 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  18  percent  (1,639)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  change  In  Impact 
score  for  this  habitat  from  Case  4  is  accounted  for  by  the  following  species: 


Sculpins 
Other  Flatfish 
Pacific  Sandlance 
Shrimp 

Dungeness  Crab 

Other  Marine  Invertebrates 


Increased  to  55  from  24 
increased  tc*  64  from  30 
increased  to  82  from  36 
increased  to  164  from  72 
reduced  to  81  from  137 
reduced  to  82  f"om  290 


THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  4  percent  (398)  of 
the  Impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact 
score  for  this  habitat  from  Case  4  is  accounted  for  by  the  following  species: 


Chum  Salmon  not  present  from  84 

King  Crab  reduced  to  193  from  240 


THE  INTERTIDAL  SANQ/MUD  HABITAT  contributed  50  percent  (4,496)  of  the 
impact  score  for  this  case.  With  a  minor  exception,  the  change  in  impact  sco. 
for  this  habitat  from  Case  4  is  accounted  for  by  the  following  species: 
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Marine  Mammal  Rookeries 

increased 

to 

200 

from 

100 

Ducks 

Increased 

to 

290 

from 

153 

Pacific  Sandlance 

increased 

to 

195 

from 

38 

Invertebrate  Infauna 

reduced 

to 

164 

from 

483 

Shorebirds 

reduced 

to 

137 

from 

1 ,208 

Geese 

reduced 

to 

64 

from 

128 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  6  percent  (504)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact 
score  for  this  habitat  from  Case  4  is  accounted  for  by  the  following  species: 

Miscellaneous  Crustaceans  increased  to  97  from  6 

Other  Invertebrates  increased  to  48  from  9 

Herring  reduced  to  81  from  128 

Shorebirds  reduced  to  46  from  300 

Sea  Ducks  reduced  to  164  from  360 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  9  percent  (805)  of 
the  impact  score  for  this  case.  With  minor  exceptions,  the  change  in  Impact 
score  for  this  habitat  from  Case  4  is  accounted  for  by  the  following  species: 


Smelt 

increased 

to  438  from 

400 

Hardshell  Bivalves 

increased 

to  219  from 

102 

Shorebirds 

reduced 

to  46  from 

300 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (192)  of  the  Impact 

score  for  this  case.  With  minor  exceptions,  the  change  in  impact  score  for 
this  habitat  from  Case  4  is  accounted  for  by  the  following  species: 
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Strand  Vegetation 

not  present 

from 

43 

Raptors 

reduced  to 

30  from 

50 

CASE  8:  WINTER,  DIESEL-2,  50,000  BBLS  -  IMPACT  SCORE  8,283 

THE  PELAGIC  HABITAT  contributed  13  percent  (1,067)  of  the  Impact  score 
for  this  case.  With  minor  exceptions,  the  change  In  1  .pact  score  for  this 
habitat  from  Case  7  Is  accounted  for  by  the  following  species: 


Phytoplankton 
Pacific  Sandlance 
Smelt 
Seabirds 


Increased  to  82  from  38 
Increased  to  82  from  36 
Increased  to  387  from  219 
increased  to  242  from  137 


THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  14  percent  (1,160)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact  score 
for  this  habitat  from  Case  7  Is  accounted  for  by  the  following  species: 


Shrimp 
Sculpins 
Other  Flatfish 
Pacific  Sandlance 
Razor  Clam 
Other  Bivalves 


Increased  to  290  from  164 

reduced  to  26  from  55 

reduced  to  15  from  64 

reduced  to  38  from  82 

reduced  to  547  from  967 

reduced  to  55  from  97 


THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  3  percent  (260) 
of  the  impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in 
impact  score  for  this  habitat  from  Case  7  is  accounted  for  by  the  following 
species: 
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reduced 


to  109  from  193 


King  Crab 

Tanner  Crab  reduced  to  36  from  64 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  53  percent  (4,352)  of  the 
Impact  score  for  this  case.  With  minor  exceptions,  the  change  In  Impact  score 
for  this  habitat  from  Case  7  Is  accounted  for  by  the  followlnq  species: 

Invertebrate  Infauna  Increased  to  290  from  164 

Shoreblrds  Increased  to  242  from  137 

Ducks  reduced  to  72  from  290 

Swans  reduced  to  120  from  273 


THE  INTERTIDAL  ROCKY  HABITAT  contributed  4  percent  (299)  of  the  Impact 
score  for  this  case.  With  a  minor  exception,  the  decrease  In  impact  score 
for  this  habitat  from  Case  7  Is  accounted  for  by  the  following  species: 


Sessile  Marine  Invertebrates 
Miscellaneous  Crustaceans 
Other  Invertebrates 
Shoreblrds 
Sea  Ducks 


reduced 

to 

27 

from 

48 

reduced 

to 

55 

from 

97 

reduced 

to 

27 

from 

48 

reduced 

to 

21 

from 

46 

reduced 

to 

77 

from  164 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  12  percent  (953)  of 
the  impact  score  for  this  case.  With  a  minor  exception,  the  change  in  impact 
score  for  this  habitat  from  Case  7  is  accounted  for  by  the  following  species: 

Hardshell  Bivalve  increased  to  387  from  219 

Shorebirds  reduced  to  21  from  46 


2-201 


THE  TERRESTRIAL  HABITAT  contributed  2  percent  (192)  of  the  Impact  score 


for  this  case.  This  habitat's  result  was  the  same  as  for  Case  7. 

CASE  9:  WINTER.  BUNKER  C,  50,000  BBLS  -  IMPACT  SCORE  7,327 

THE  PELAGIC  HABITAT  contributed  4  percent  (291)  of  the  impact  score  for 
this  case.  With  minor  exceptions,  the  change  1  r.  impact  score  for  this  habitat 
from  Case  8  Is  accounted  for  by  the  following  species: 


Phytoplankton 

reduced 

to 

9  from 

82 

Zooplankton 

reduced 

to 

3  from 

27 

Pacific  Sandlance 

reduced 

to 

36  from 

82 

Herring 

reduced 

to 

26  from 

97 

Smelt 

reduced 

to 

96  from 

387 

Rainbow/ Steel  head  Trout 

reduced 

to 

17  from 

64 

Dolly  Varden 

reduced 

to 

13  from 

48 

Seabirds 

reduced 

to 

64  from  242 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  19  percent  (1,419)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact  score 
for  this  habitat  from  Case  8  is  accounted  for  by  the  following  species: 


Razor  clam 

increased 

to 

967  from 

547 

Other  Bivalves 

increased 

to 

97  from 

55 

Other  Marine  Invertebrates 

increased 

to 

145  from 

82 

Dungeness  Crab 

reduced 

to 

46  from 

81 

Shrimp 

reduced 

to 

72  from 

290 
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THE  SUBTIDAL  ROCK/GRAVEL  HABITAT  contributed  6  percent  (407)  of  the 
Impact  score  for  this  case.  With  minor  exceptions,  the  change  Ip  Impact  score 

for  this  habitat  from  Case  8  Is  accounted  for  by  the  following  species: 

King  Crab  Increased  to  240  from  109 

Tanner  Crab  increased  to  80  from  36 

Scallops  increased  to  40  from  18 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  57  percent  (4,162)  of  the 
Impact  score  for  this  case.  With  minor  exceptions,  the  change  In  impact  score 

for  this  habitat  from  Case  8  is  accounted  for  by  the  following  species: 

Pacific  Sand  lance  reduced  to  38  from  145 

Marine  Mammal  Rookeries  reduced  to  100  from  200 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  8  percent  (564)  of  the  impact 
score  for  this  case.  With  minor  exceptions,  the  change  in  impact  score  for 
this  habitat  from  Case  8  is  accounted  for  by  the  following  species: 


Sessile  Marine  Invertebrates 

increased 

to 

61  from 

27 

Shorebirds 

increased 

to 

100  from 

21 

Sea  Ducks 

increased 

to 

360  from 

77 

Herring 

reduced 

to 

21  from 

81 

Miscellaneous  Crustaceans 

reduced 

to 

6  from 

55 

Other  Invertebrates 

reduced 

to 

3  from 

27 
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THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  5  percent  (340)  of  the 


impact  score  for  this  case.  With  a  minor  exception,  the  change  in  Impact  score 
for  this  habitat  from  Case  8  is  accounted  for  by  the  following  species: 


Shorebirds 
Smel  t 

Hardshell  Bivalves 

Crustaceans 

Gastropods 


increased  to  100  from  21 

reduced  to  120  from  483 

reduced  to  102  from  387 

reduced  to  9  from  32 

reduced  to  3  from  27 


THE  TERRESTRIAL  HABITAT  contributed  2  percent  (144)  of  the  impact  score 
for  this  case.  Other  vegetation,  reduced  to  48  from  96,  accounted  for  the 
decrease  in  impact  score  for  this  habitat  from  Case  8. 

CASE  10:  WINTER,  DIESEL-2,  10,000  BBlS  -  ESTIMATED  SCORE  7,202 

THE  PELAGIC  HABITAT  contributed  13  oercent  (928)  of  the  score  for  this 
case.  The  main  contributing  species  to  this  score  in  this  habitat  were 
judged  to  be  smelt  and  seabirds. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  14  percent  (1,009)  of  the 
score  for  this  case.  The  main  contributing  species  to  this  score  in  this 
habitat  were  judged  to  be  shrimp  and  razor  clam. 

THE  SUBTIDAL  ROC K/COBBLE/GRAVEL  HABITAT  contributed  ?  percent  (226)  of 
the  score  for  this  case. 

THE  INTERTIDAL  SATJD/MUD  HABITAT  contributed  60  percent  (4  ,352)  of  the 
score  for  this  case.  The  main  contributing  species  to  this  score  were  judged 
to  be  razor  clams,  softshell  bivalves,  invertebrate  infauna,  marine  mammal 
rookeries,  and  shorebirds. 
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THE  INTERTIDAL  ROCKY  HABITAT  contributed  4  percent  (260)  of  the  score 
for  this  case. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  12  percent  (829)  of 
the  score  for  this  case,  The  "lain  contributing  species  to  this  score  for  this 
habitat  were  judged  to  be  smelt  and  hardshell  bivalves. 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (167)  of  the  score  for 
this  case. 

CASE  11:  SUMMER,  DIESEL-2,  1,000  BBLS  -  ESTIMATED  SCORE  6,156 

THE  PELAGIC  HABITAT  contributed  37  percent  (2,293)  of  the  score  for  this 
case.  The  main  contributing  species  to  this  score  in  this  habitat  were  judqed 
to  be  herring,  smelt,  king  salmon,  chum  salmon,  sockeye  salmon,  pink  salmon, 
coho  salmon,  ra inbow/steel head  trout,  Dolly  Varden,  and  seabirds. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  8  percent  (498)  of  the  score 
for  this  case.  The  main  contributing  species  to  this  score  in  this  habitat 
were  judged  to  be  Dungeness  crab,  shrimp  and  razor  clam. 

THE  SUBTIDA!  POCK/COBBLE/GRAVEL  HABITAT  contributed  3  percent  (205) 
of  the  score  for  this  case.  Chum  salmon  were  the  only  species  judged  to 
contribute  significantly  to  this  score  in  this  habitat. 

THE  INTERTIDAL  SAND/'TD  HABITAT  contributed  32  percent  (1,979)  of  the 
score  for  this  case.  The  main  contributing  species  to  this  score  in  this 
habitat  were  judqed  to  be  razor  clam,  softs  he 1 1  bivalves,  invertebrate 
infauna  and  swans. 

THE  INTEPTIDAL  ROCKY  HABITAT  contributed  4  percent  (277)  of  the 
score  for  this  rase.  Herring  were  the  only  species  judged  to  contribute  sig¬ 
nificantly  to  the  score  in  this  case. 
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THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  13  percent  (773) 
of  tiie  score  for  this  case.  Smelt  and  hardshell  bivalves  were  the  only  species 
judged  to  contribute  significantly  to  the  score  in  this  case. 

THE  TERRESTRIAL  HAST  TAT  contributed  2  percent  (131)  of  the  score  in  this 

case. 

CASE  12:  SUMMER,  CRUDE  OIL,  1,000  BBLS  -  ESTIMATED  SCORE  5,461 

THE  PELAGIC  HABITAT  contributed  23  percent  (1 ,231)  of  the  score  for  this 
case.  The  main  contributing  srecies  to  this  score  in  this  habitat  were  judged 
to  be  herring,  smelt,  coho  salmon,  raintow/steelhead  trout,  Dolly  Varden  and 
seabirds. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  13  pprcent  (690)  of  the  score 
for  this  case.  Dungeness  crab  and  razor  clam  were  the  only  species  judged  to 
contribute  significantly  to  the  score  in  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  5  percent  (263)  of 
the  score  for  this  case. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  37  percent  (2,021)  of  the 
score  for  this  case.  The  main  contributing  species  to  this  score  in  this 
habitat  were  judged  to  be  razor  clam,  softshell  bivalves,  invertebrate  infauna, 
marine  mammal  rookeries,  shorebirds,  ducks  and  swans. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  7  percent  (391)  of  the  score 
for  this  case.  Herring  were  the  only  species  judged  to  contribute  significantly 
to  the  impact  in  this  habitat. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  14  percent  (748)  of 
the  score  for  this  case.  Smelt  and  hardshell  bivalves  were  the  only  species 
judged  to  contribute  sianif icantl v  to  the  impact  score  in  this  habitat. 
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THE  TERRESTRIAL  HABITAT  contributed  2  percent  (117)  of  the  score  for 


this  case. 

CASE  13:  WINTER,  CRUDE  OIL,  10,000  BBLS  -  IMPACT  SCORE  5,037 

THE  PELAGIC  HABITAT  contributed  8  percent  (405)  of  the  score  for  this 
case.  Smelt  was  the  only  species  judged  to  contribute  significantly  to  the 
score  in  this  habitat. 

THE  SUBTIOAL  SAND/MUD  HABITAT  contributed  19  percent  (943)  of  the  score 
for  this  case.  Shrimp  and  razor  clam  were  the  only  species  judged  to  con¬ 
tribute  significantly  to  the  score  in  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  6  percent  (230)  of 
the  score  for  this  case.  King  crab  was  the  only  species  judged  to  contribute 
significantly  to  the  score  in  this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  51  percent  (2,494)  of  the 
score  in  this  case.  The  main  contributing  species  to  this  score  in  this 
habitat  were  judged  to  be  razor  clams,  softshell  bivalves,  invertebrate 
infauna,  marine  mammal  rookeries,  ducks  and  swans. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  6  percent  (291)  of  the  score 
for  this  case.  Sea  ducks  were  the  only  species  judged  to  contribute  signifi¬ 
cantly  to  the  score  in  this  habitat. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  9  percent  (464)  of 
the  score  for  this  case.  Smelt  and  hardshell  bivalves  were  the  only  species 
judged  to  contribute  significantly  to  the  score  in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (111)  of  the  score  for 
this  case. 
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CASE  14:  SUMMER,  BUNKER  Ct  1,000  BBLS  -  IMPACT  SCORE  4,814 

THE  PELAGIC  HABITAT  contributed  11  percent  (513)  of  the  score  for  this 
case.  Smelt  and  seabirds  were  judged  to  be  the  main  contributing  species  to 
the  score  in  this  habitat. 

THE  SUBTIDAL  SA>|r)/  viQ  HV^im  rrp^ihi'ted  15  percent  (73-)  of  the 
score  for  this  case.  Razor  clam  and  other  marine  invertebrates  were  judged 
to  be  the  main  contributing  species  for  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  5  percent  (250) 
of  the  impact  score.  King  crab  were  judged  to  be  the  only  significantly  con¬ 
tributing  species. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  51  percent  of  the  score. 
Razor  clam,  softshell  bivalves,  invertebrate  infauna,  shorebirds,  and  swans 
were  judged  to  be  the  main  contributing  species. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  8  percent  (393)  of  the  impact 
score.  Shorebirds  and  sea  ducks  were  judged  to  be  the  main  contributors  to 
the  score. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  8  percent  (373)  of 
the  score.  Smelt  and  shorebirds  were  the  main  contributing  species. 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (111)  of  the  score. 

No  single  species  was  judged  to  contribute  significantly. 

CASE  15:  WINTER,  DIESEL-2,  1,000  BBLS  -  ESTIMATED  SCORE  4,302 

THE  PELAGIC  HABITAT  contributed  13  percent  (554)  of  the  score  for  this 
case.  Smelt  and  seabirds  were  judged  to  be  the  main  contributing  species  for 
this  habitat. 
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THE  SUBTIDAL  SAND/HUD  HABITAT  contributed  14  percent  (602)  of  the  score. 
Shrimp  and  razor  clam  were  judged  to  be  the  main  contributors, 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  3  percent  (135)  of 
the  score.  No  single  species  was  judged  to  be  a  significant  contributor. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  53  percent  (2,260)  of  the 
score.  Razor  clams,  softshell  bivalves,  Invertebrate  infauna,  marine  mairmal 
rookeries,  and  shorebirds  were  judged  significant  contributors. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  4  percent  (155)  of  the  score. 

No  single  species  contributed  significantly. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  12  percent  (495)  of 
the  score.  Smelt  and  hardshell  bivalves  contributed  significantly. 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (100  )  of  this  score. 

No  species  was  a  significant  contributor. 

CASE  16:  WINTER,  BUNKER  C,  10,000  BBLS  -  ESTIMATED  SCORE  4,135 

THE  PELAGIC  HABITAT  contributed  4  percent  (164)  of  the  score.  No 
single  species  contributed  significantly  to  the  score. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  19  percent  (801)  of  the  score. 
Razor  clams  and  other  marine  invertebrates  were  the  significant  contributors. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  6  percent  (230)  of 
the  score.  King  crab  was  the  significant  contributing  species. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  57  percent  (2,349)  of  the 
score.  Significant  contributors  were  razor  clam,  softshell  bivalves,  inverte¬ 
brate  Infauna,  marine  mammal  rookeries,  shorebirds  and  swans. 
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THE  INTERTIDAL  ROCKY  HABITAT  contributed  8  percent  (318)  of  the  score. 


Significant  contributors  were  shoreblrds  and  seaducks. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  5  percent  (192)  of 
the  score.  Significant  contributors  were  smelt,  hardshell  bivalves  and  shore- 
birds. 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (81)  of  the  score.  There 
were  no  significant  contributions. 

CASE  17:  WINTER,  BUNKER  C,  1  ,000  BBLS  -  ESTIMATED  SCORE  2  .397 

THE  PELAGIC  HABITAT  contributed  4  percent  (95)  of  the  score.  No 
species  contributed  significantly. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  19  percent  (464)  of  the  score. 
Razor  claims  were  the  only  significant  contributors. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  6  oercent  (133)  of 
the  score.  King  crabs  were  the  significant  contributors. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  57  percent  (2,349)  of  the 
score.  Significant  contributors  were  razor  clam,  softshell  bivalves,  inverte¬ 
brate  infauna,  and  shorebirds. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  8  percent  (185)  of  the  score. 
Sea  ducks  were  the  significant  contributor. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  5  percent  (111)  of  the 
score  with  no  significant  contributors. 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (47)  of  the  score. 

CASE  18:  WINTER,  CRUDE  OIL,  1,000  BBLS  -  ESTIMATED  SCORE  1,925 

THE  PELAGIC  HABITAT  contributed  8  percent  (155)  of  the  score.  Smelt 
were  the  only  significant  contributor. 
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THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  19  percent  (360)  of  the 
score.  Razor  clams  were  the  only  significant  contributor. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  5  percent  (88) 
of  the  score,  with  no  significant  contributions, 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  51  percent  of  the  score. 
Significant  contributors  were  razor  clam,  softshell  bivalves,  marine  mammal 
rookeries,  ducks,  and  swans. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  5  percent  (111)  of  the  score, 
with  no  significant  contributors. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  9  percent  (177)  of 
the  score.  Significant  contributors  were  smelt  and  hardshell  bivalves. 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (42)  of  the  impact  score, 
with  no  significant  contributors. 

CASE  19:  SUMMER,  GASOLINE,  50,000  BBLS  -  IMPACT  SCORE  1,826 

THE  PELAGIC  HABITAT  contributed  50  percent  (920)  of  the  impact  score 
for  this  case.  The  main  contributing  species  were  herrir.q  (144),  smelt  (320), 
crab  larvae  (55),  coho  salmon  (70),  rainbow/steelhead  trout  (102),  and  Dolly 
Varden  (77). 

THE  SUBTIDAL  SAND/HUD  HABITAT  contributed  6  percent  (111)  of  the  impact 
score.  The  species  impacted  were  Dungeness  crab  (15),  shrimp  (72),  and  other 
marine  invertebrates  (18). 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  8  percent  (145)  of 
the  impact  score.  The  main  species  impacted  were  chum  salmon  (89)  and  other 
marine  invertebrates  (38). 
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THE  INTERTIDAL  SANP/MUD  HABITAT  contributed  4  percent  (80)  of  the 
impact  score.  Impacts  were  softshell  bivalves  (50)  and  invertebrate  infauna 
(30). 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  4  percent  (72)  of  the  impact 
score.  Main  impacts  were  to  herring  (30)  and  sessile  marine  invertebrates 
(27). 

THE  INTERTIDAL  C0EnLE/GRAVEL  HABITAT  contributed  25  percent  (448)  of 
the  impact  score.  Impacts  were  to  smelt  (400),  hardshell  bivalves  (24),  and 
crustaceans  (24). 

THE  TERRESTRIAL  HABITAT  contributed  3  percent  (50)  of  the  impact  score. 
Impacts  were  to  strand  vegetation  (10)  and  other  veqetation  (^0). 

CASE  20:  SUMMER,  DIESEL-^  100  BBLS  -  ESTIMATED  SCORE  1,150 

THE  PELAGIC  HABITAT  contributed  37  percent  (428)  of  the  score.  Siq- 
nificant  contributors  were  herring,  smelt,  kina  salmon,  chum  salmon,  sockeye 
salmon,  pink  salmon,  rainbow/steel head  trout,  Dolly  Vaiden  trout  and  seabirds. 

THE  SUBTIDAL  SANP/MUD  HABITAT  contributed  8  percent  (93)  of  the  score. 
The  significant  contributor  was  razor  clam. 

THE  SUBTIDAL  ROCK/COBBLE/ ORA VEL  HABITAT  contributed  3  percent  (38)  of 
the  score,  with  no  significant  contributors. 

THE  INTERTIDAL  SANP/MUD  HABITAT  contributed  32  percent  (370)  of  the 
score.  Significant  contributors  were  razor  clam,  softshell  bivalves,  inverte¬ 
brate  infauna,  and  shorebirds. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  5  percent  (52)  of  the  score, 
with  herring  the  significant  contributor. 
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THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  13  percent  (144)  of 
the  score.  Significant  contributors  were  smelt  and  hardshell  bivalves. 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (25)  of  the  score  with 
no  significant  contributors. 

CASE  21:  SUMMER,  GASOLINE,  10,000  BBLS  -  ESTIMATED  SCORE  9 Hi 

THE  PELAGIC  HABITAT  contributed  50  percent  (502)  of  the  score. 
Significant  contributors  were  the  herrinq  and  smelt. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  6  percent  (61)  of  the  score, 
with  no  significant  contributors. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  8  percent  (79)  of 
the  score,  with  no  significant  contributors. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  4  percent  (44)  of  the 
score,  with  no  significant  contributors. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  4  percent  (39)  of  the  score, 
with  no  significant  contributors. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  24  percent  (244)  of 
the  score,  with  smelt  the  significant  contributor. 

THE  TERRESTRIAL  HABITAT  contributed  3  percent  (27)  to  the  score,  with 
no  significant  contributors. 

The  remaininq  cases  22  through  32  ranged  in  impact  scores  from  718  to  7. 
All  these  cases  were  for  100-bbl  spills  except  for  gasoline.  The  array  of 
these  cases  is  as  follows: 
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SPILL  TYPE 

S  P  I 

L  L  SI 

Z  E  AND 

S  E  A  S  0 

_N 

io, oner 
WINTER 

I 

SUMMER 

,floo 

WINTER 

TOD 

SUMMER 

WINTER 

Diesel-2 

Case  10 

Case  11 

Case  15 

Case  20 

718 

Crude  Oil 

Case  13 

Case  12 

Case  18 

653 

414 

Bunker  C 

Case  16 

Case  14 

Case  17 

358 

505 

Gasol ine 

167 

277 

45 

25 

7 

The  relatively  low  scores  for  these  cases  and  the  minor  differences  between 
cases  makes  case-by-case  comparison  of  this  site  have  little  meaning.  These 
cases  were  judged  to  be  in  the  minimum  impact  range  and  cleanup  scenarios 
are  not  addressed  to  these  smaller  spills. 


(5)  OFFSHORE  PORT  GRAHAM 

Port  Graham  is  located  at  the  southwest  end  of  the  Kenal  Peninsula  on 
the  east  side  of  lower  Cook  Inlet.  The  selected  spill  site  Is  shown  In 
Figure  2-27  and  is  about  3.5  miles  west  of  Dangerous  Cape  (59°23.89'N  152°W) 
in  25  fathoms  of  water  and  at  the  southern  part  of  the  opening  into  Kachemak 
Bay. 


(a)  PHYSICAL  CHARACTERISTICS 

Cook  Inlet  is  characterized  as  being  in  the  Transitional  Climatic 
Zone,  but  lower  Cook  Inlet  is  strongly  influenced  by  the  maritime  climate  of 
the  Gulf  of  Alaska. 

TEMPERATURES 

Temperatures  at  Port  Graham  are  more  moderate  than  those  of  upper 
portions  of  Cook  Inlet  due  to  the  greater  maritime  influence.  Summer  tem¬ 
peratures  typically  vary  between  35°F  to  60°F,  and  Winter  temperatures  vary 

between  16°F  and  46°F.1,4  The  record  low  temperature  is  -21  °F  at  Homer,  and 

1 ,4 

the  record  high  is  80°F  at  both  Homer  and  Seldovia. 

Sea  surface  temperatures  vary  from  30°F  to  48°F  in  Winter  and  from 

43°F  to  62°F  in  Summer.4  Normally  there  is  not  sufficient  sea  ice  present 

4  8 

to  impede  navigation.  ’ 

SURFACE  WINDS 

Prevailing  winds  in  Cook  Inlet  are  northerly  in  Winter  and  southerly 

9  1  If] 

in  Summer. Typical  winds  were  estimated  as  north-northeast  at  9.0  knots 
in  Winter  and  southwest  at  9.0  knots  in  Summer. 
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FIGURE  2-27.  THE  OFFSHORE  PORT  GRAHAM  LOCATION  AND  SPILL  SITE 


NOTE:  The  broken  line  is  the  10  fathom  (60  feet)  cor, tour.  Scale  can  be 
determined  from  an  axis  of  the  spill  site  cross  (equals  about  2 
miles  or  3.3  km). 
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SURFACE  CURRENTS 

The  generalized  surface  currents  are  shown  In  Figure  2- 20.  The  Off¬ 
shore  Port  Graham  spill  site  Is  In  the  east  shore  Influx  of  ocean  water  from 
the  Gulf  of  Alaska.  Review  of  the  coast  pilot*  and  tidal  current  tables  9 
yielded  limited  Information  about  this  location. 

The  TIDAL  CURRENT  TABLES 9  provided  the  following  Information  for  the 
Port  Graham  vicinity: 


MAXIMUM  CURRENTS 
(AVERAGE  VELOCITY) 

AREA  EBB  FLOOD 

_  VELOCITY (DIRECTION)  VELOCITY (DIRECTION) 

Southwest  3  miles  of  Anchor  Point  1.9  K  (195°)  2.4  K  (000°) 

Chugach  Passage  1.8  K  (170°)  3.1  K  (355°) 


The  COAST  PILOT ^  provided  the  following  information: 


AREA 


COMMENT 


Homer 
Se  ldo via 


Port  Graham 


Port  Chatum 


Diurnal  tide  range  Is  18.2  ft. 

Diurnal  tide  range  Is  17.8  ft.  and  tidal 
currents  are  estimated  at  1  to  2  knots. 

Diurnal  tide  range  Is  about  16.5  ft. 
Strong  ebb  and  flood  currents  set 
across  the  harbor  mouth  with  little 
current  at  or  Inside  of  Passage  Island. 
With  opposing  wind  and  current,  heavy 
tide  rips  occur  off  and  well  northward 
and  southward  of  the  Port  Graham 
entrance. 

Diurnal  tide  range  is  14.3  ft.  and 
tidal  currents  are  weak  In  the  harbor 
and  the  entrance. 
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Elizabeth  Island  (both  sides) 

Barren  Islands,  passages  North 
and  South 

North  of  Barren  Islands 


Strong  tidal  currents  and  at  times  tide 
rips. 

Tidal  currents  of  considerable  velocity 
with  flood  current  setting  approximately 
northwestward  and  the  ebb  southwestward. 
Heavy  tide  rips  occur  with  strong  winds. 

Ebb  currents  set  strongly  to  the  east. 
Flood  currents  are  steady  to  the  west¬ 
ward  and,  In  general,  currents  do  not 
exceed  4  knots. 


Evans  ^  provided  a  general  current  pattern  for  this  location  (Figure 
2-20  in  Drift  River  location  description)  which  would  Indicate  that  net  surface 
currents  move  from  out  of  the  Gulf  of  Alaska  and  Into  Cook  Inlet  along  the 
Offshore  Port  Graham  vicinity. 

From  this  information,  MSNW  assumed  the  following  current  regions 
for  oil  dispersion  modelling  completed  at  Port  Graham. 


_ AREA _ 

Cook  Inlet  Offshore  Port  Graham 

Outer  Kachemak  Bay  (to  Homer  Spit) 

Inner  Kachemak  Bay 

Passage  North  of  Elizabeth  Island 

Chugach  Passage 

East  Chugach  Island  Vicinity 

South  and  West  of  Elizabeth  Island 


MAXIMUM  CURRENTS 
(AVERAGE  VELOCITY) 

EBB  FLOOD 

VELOCITY (DIRECT ION)  VELOCITY(DIRECTION) 


1.9  K  (195°) 

2.4  K  (000°) 

1.5  K  (240°) 

1.3  K  (060°) 

1.5  K  (280°) 

1.5  K  (060°) 

1.0  K  (075°) 

1.8  K  (255°) 

1.8  K  (170°) 

3.1  K  (350°) 

1.0  K  (075°) 

1.8  K  (255°) 

1.0  K  (140°) 

1.8  K  (320°) 
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(b)  BIOLOGICAL  CHARACTERISTICS 

The  region  in  the  vicinity  of  Offshore  Port  Graham  is  a  biologically 
rich  area,  particularly  the  adjacent  Kachemak  Bay  area.  This  Bay  has  been 
labeled  "possibly  one  of  the  most  productive  bays  in  the  world  and  certainly 
one  of  the  most  beautiful."^  In  early  1974,  Kachemak  Bay  was  declared  a 
"critical  habitat  area"  by  the  Alaska  State  Legislature.  The  boundary  line 
for  this  area  is  a  straight  line  across  the  Bay's  mouth  from  Anchor  Point 
south  to  Point  Pogibishi  just  north  of  Port  Graham.^  Kachemak  Bay  represents 
only  2.6  percent  of  Cook  Inlet's  marine  waters  yet  produces  62  percent  of  the 
Inlet's  commercial  shellfish?  A  state  park  is  located  on  the  south  side 
of  Kachemak  Bay.  The  general  Offshore  Port  Graham  vicinity  is  on  a  major 

migration  route  for  the  adult  and  smolt  salmon  movements  Into  and  out  of 
Cook  Inlet. 

Fish  and  shellfish  form  a  major  resource  of  the  Offshore  Port  Graham 
vicinity.  Waterfowl  and  marine  mammals  are  also  important  resources  at  this 
location. 

Resource  summaries  are  show  in  Figures  2-28  and  2-29. 


FISHES 

SALMON  I  PS  -  All  five  species  of  North  American  salmon  inhabit  this  por¬ 
tion  of  Cook  Inlet  or  travel  through  this  location  to  other  parts  of  Cook 
Inlet.  Based  upon  catch  statistics  of  the  Port  Graham-Kachemak  Bay  region, 
pink  salmon  are  the  most  abundant  species  with  even-year  runs  being  at  least 
double  the  odd-year  runs.10,15  The  catch  statistics,  1965  through  1971,  for 
the  region  are  listed  below: 


A 
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Waterfowl  and  Seabirds 
(22  Wintering  Area 
C23  Nesting -Mol ting  Area 
A  Seabird  Colony 

nqmr  2-23  port  graham  (sn.nnviA)  concrrmiATioris  of  selected  resources. 

SOURCE:  Alaska  Department  of  Fish  and  Game,  ALA.rUA’S  wrWLIfK  AND  HABITAT, 
January  10/3. 
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E3  Harbor  Sea  Concentration 
<•>  Sea  Lion  Concentration/Ruokery 


Black  Bear 


tv:--)  Intensive  Use 

.  Concentrat ion  on  fish  Stream 

FIGURE  2-  29.  PORT  GRAIIA’I  (SELUOVIA)  CO.’ICi  HfRAT iOflS  01  SELECTED  RESOURCES. 

SOURCE:  Alaska  Department  of  Fish  and  Game,  AIA.  W  I FX  AND  HAlUlVi’, 

January  1073. 
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SALMON 


MEAN 


(RANGE) 


King 

75 

(  10  -  175) 

Sockeye 

15,900 

01  ,200  -  26,300) 

Coho 

2,800 

(  500  -  4,700) 

Pink 

123,700 

(60,500  -  217,900) 

Chum 

34,000 

(  2,500  -  117,300) 

Major  pink  salmon  spawning  occurs  In  rivers  In  the  Port  Graham-Seldovla 

area.10  Escapement  of  pinks  Is  estimated  at  twice  the  catch;  thus,  estimated 

10  2"? 

abundance  can  be  achieved  by  multiplying  the  catch  by  three.  ’  The  pink 
salmon  fishery  occurs  from  June  1st  to  mid-August,  with  fry  present  In  the 
local  bays  during  the  Summer.1^*15  Adult  salmon  are  present  In  the  inlet 
from  about  May  15th  (king)  to  September  20th  (coho)  (see  Figure  2-24). 

Evans10  Indicated  that  local  sockeye  salmon  spawning  areas  include  the 
English  Bay  Lakes  just  southwest  of  Port  Graham  and  Caribou  Lake  at  the  head 
of  Kachemak  Bay. 

There  Is  an  extensive  sport  fishery  in  this  region  for  both  salmon  and 
trout.  The  Anchor  River  (northwest  of  Homer)  is  important  for  king  salmon, 
steelhead,  and  Dolly  Varden. 

Dolly  Varden  move  out  of  their  home  rivers  and  to  the  Inlet  in  the 
Spring  before  ice  melts  and  creel  census  data  (July-August)  indicates  presence 
in  fair  numbers  along  shorelines.10 

PACIFIC  HALIBUT  are  located  in  this  region  of  Cook  Inlet  from  May 
through  August,  with  most  of  these  bottom-dwelling  individuals  wintering 
offshore  in  the  Gulf. 10  The  local  center  of  high  halibut  production  is  the 
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Gulf  of  Alaska,  but  juvenile  halibut  utilize  lower  Cook  Inlet  as  a  nursery 
1  1 

area.  Highest  concentrations  of  halibut  located  In  Cook  Inlet  were  In 
Kachemak  Bay.10 

Commercial  halibut  fishing  Is  Increasing  with  the  development  of  a  small 
13 

boat  fleet.  Sport  fishing  in  lower  Cook  Inlet  Is  generally  from  May  through 
August.10 

PACIFIC  HERRING  harvests  In  Cook  Inlet  have  reached  almost  20-million 
lb.,  (1925)  and  have  been  lower  and  declining  in  more  recent  years  (5.4- 
million  lbs  in  1 970)  J 0  They  actively  spawn  In  Kachemak  Bay  and  are  most 
abundant  In  this  Bay.  10 

SMELT  (EULACHON)  migrate  through  this  location  In  early  May,  with  a 
peak  towards  the  end  of  May  on  their  way  to  streams  of  the  upper  Inlet.10  The 
young  move  out  of  the  streams  in  about  a  month  and  reenter  the  marine  environ¬ 
ment. 10  Other  smelt  (capelin)  probably  utilize  gravel  beaches  to  spawn  in 

13  13 

early  Spring.  Adhesive  eggs  are  spawned  at  the  water’s  edge  at  high  tide. 

OTHER  MARINE  FISHES  -  Numerous  other  flatfish  species  and  sculpin 
species  are  also  found  in  this  area. 

SHELLFISHES 

KING  CRAB  are  found  at  this  location  principally  In  the  mouth  of 
Kachemak  Bay  as  shown  by  U.S.  Bureau  of  Commercial  Fisheries  (now  National 
Fisheries  Service)  data.1^’1  ^’^Based  upon  catch  statistics,  this  location 
does  not  have  the  apparent  numbers  of  king  crab  as  does  Kamishak  Bay  (across 
the  mouth  of  Cook  Inlet).  There  are  both  small  resident  populations  in 
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1 


Kachemak  Bay  as  well  as  large  migratory  populations  (Winter  In  Kachemak;  Summer 
and  Fall  near  Barren  Islands  and  Kodiak).10 

The  king  crab  life  cycle  begins  with  the  crabs  moving  to  shallower 
waters  (10  to  30  fathoms)  following  the  February  to  May  female  moult  to 
breed!®  The  eggs  are  laid  In  the  spring,  carried  a  year  by  the  female,  and 
hatched  the  following  Spring  (peak  -  late  April),  and  the  free-swimming  young 
occupy  the  middle  and  bottom  of  shallow  waters  (15  to  30  fathoms)  J® 

Their  greatest  vulnerability  to  oil  Is  thought  to  be  at  those  times 
that  they  venture  into  shallower  waters  and  while  larvae  remain  In  shallow 
water.  Rosenberg20  provided  a  detailed  life  history  and  biological  descrip¬ 
tion  cf  this  crab. 

TANNER  CRAB  are  also  abundant  in  lower  Cook  Inlet.  Kachemak  Bay  has 
lesser  numbers  than  the  Kamishak  side  of  the  Inlet!6  However,  tanners  are 
still  present  in  great  numbers  In  Kachemak  Bay.  In  1971,  the  pound  harvest 
of  tanner  crabs  was  about  equal  that  of  king  crabs  In  the  Southern  District 
of  Cook  Inlet!0  King  and  tanner  crabs  are  of  great  economic  value  to  the 
local  commercial  fishing  Industry. 

The  tanner  crab  life  history  movements  are  like  those  of  king  crab 
except  that  tanners  breed  and  moult  in  June  and  July!®  The  young  spend  0.5 
to  4.0  months  (depending  on  species)  as  floating  larvae)®  Planktonic  (not 
free-swlmning)  larvae  and  their  surface  location  make  tanner  crab  larvae  more 
vulnerable  greater  than  king  crab  larvae.1®  Rosenberg2®  provided  a  detailed 
life  history  and  biological  description  of  this  crab. 

DUNGENESS  CRAB  are  not  as  abundant  as  king  and  tanner  crabs  (1971 
Cook  Inlet:  king  crab--4.1-m111ion  lbs;  tanner  crab--2.0-m1111on  lbs,  and 
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Oungeness  crab--100,000  lbs)  In  this  area.  They  do  move  In  and  out  of 
Kachemak  Bay  (shallow  water  Spring  and  Summer;  deeper  waters- -Fall  and 

i  o 

Winter).  They  mate  In  May  and  June;  eggs  laid  In  the  Fall  are  carried  by 
the  female  until  the  following  Spring  when  they  hatch  Into  free-swimming 
larvae.  Their  shallower  water  existence  and  larvae  make  them  more  vulnerable 
than  the  king  or  tanner  crabs.  Rosenberg  provided  a  detailed  life  history  and 
biological  description  of  this  crab. 

SHRIMP  are  very  abundant  In  the  vicinity  of  Offshore  Port  Graham,  par¬ 
ticularly  In  Kachemak  Bay.  The  1971  Cook  Inlet  harvest  of  shrimp  was  almost 
5. 5-ml  1 1  Ion  lbs.10  Numerous  species  are  Involved  (Pandallds:  pink,  h^py, 
coonstrlpe,  spot,  and  sldestrlpe,  and  others).  Monthly  harvest  distribution 
was  relatively  even  In  1971,  with  high  catches  In  March  and  low  catches  In 
January,  May,  and  December  (due  to  poor  weather)1.0  Thus,  shrimp  are  here 
year-round.  A  small  sport  fishery  Is  developing  off  Homer  Spit.  10 

Summary  of  Bureau  of  Commercial  Fisheries  data  located  high  numbers  of 
shrimp  (mostly  pink  shrimp)  In  Kachemak  Bay,  with  lesser  numbers  off  the  Bay 
entrance.!  6 

Shrimp  generally  breed  In  September  (with  molting),  with  eggs  laid 
In  October  and  carried  through  May  when  they  hatch.  Early  life  stages  and 
adults  are  probably  as  sensitive  to  pollution  as  crabs.10 

RAZOR  CLAMS  do  not  occur  in  the  Immediate  vicinity  of  Port  Graham 
but  do  occur  in  the  vicinity  of  Homer  Spit  (north  side  of  Kachemak)  and  north 
along  the  eastern  shore  of  Cook  Inlet.  Harvest  Is  mostly  sport,  with  more 
than  400,000  clams  taken  In  1972.10  See  the  Drift  River  location  description 
for  further  information  on  their  biology  and  vulnerability  to  oil. 
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SCALLOPS  do  not  appear  to  be  an  abundant  resource  In  the  Offshore 


Port  Graham  vicinity,  although  they  are  found  In  significant  numbers  In 
Kamishak  Bay  across  the  Inlet.  See  the  Kamishak  Bay  location  description  for 
the  scallop  biology  and  vulnerability  to  oil. 

Figure  2-21  with  Drift  River  description  provided  a  composite  of  fish 
and  shellfish  resources  utilization  for  Cook  Inlet,  Including  the  Offshore 
Port  Graham  vicinity.10 

WATERFOWL 

Little  quantitative  data  exists  on  Cook  Inlet  waterfowl.  Evans  10 
provided  a  summary  of  available  information.  The  entire  shore  area  at  this 
location  is  reported  as  duck  nesting  and  wintering  areas— on  the  southern 
shore  and  land  of  inner  Kachemak  Bay  and  on  the  shore  and  land  in  the  vicinity 
of  Anchor  Point  and  further  north. 17 

Scoters,  kittiwakes,  and  tufted  puffins  with  other  seabirds  are  abundant. 
A  survey  in  August  1972  showed  Increasing  abundance  of  birds  as  one  went  south 
in  Cook  Inlet,  with  very  high  abundances  in  the  Southern  District.10  Kachemak 
Bay  has  numerous  scoters.17  Fulmars  averaged  about  30  per  square  mile  south 
of  Port  Graham  in  the  vicinity  of  northeast  of  Barren  Islands.10  Rosenberg^0 
described  the  abundant  waterfowl  in  the  adjacent  Gulf  of  Alaska. 

DUCKS  -  ADF&G17  reported  Kachemak  Bay  to  be  a  major  wintering  area  for 
ducks.  This  area  is  also  in  a  major  migration  zone. 

Sea  ducks  inhabit  open  sea;  dabbling-type  ducks  (i.e.,  mallards)  in¬ 
habit  estuaries,  mud  flats,  and  small  ponds;  diving  ducks  (i.e.,  eiders)  in- 

Ifl 

habit  nearshore  areas,  estuaries,  and  small  ponds. 
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GEESE  Inhabit  mud  flats,  estuaries,  and  small  ponds  In  this  area. 
Lesser  Canada  geese  are  the  dominant  species  JO 

SWANS  Inhabit  mud  flats,  estuaries,  and  ponds,  with  the  Kenal  Peninsula 
a  major  breeding  area  with  some  overwintering  In  mild  Winters.1^ 

SEABIRDS  Involved  at  this  location  Inhabit  nearshore  seas  and  beaches 
and  are  In  moderate  numbers  In  the  Port  Graham  vicinity.  Colonies  of  mixed 
seabird  species  exist  at  Elizabeth  Island,  Perl  Island,  East  Chugach  Island, 
Windy  Bay,  Rocky  Bay,  Port  Dick,  and  Novka  Point.1 3 

SHOREBIRDS  Inhabit  beaches,  mud  flats,  and  estuaries  and  are  present, 
but  no  Information  was  found  for  this  location. 

Migratory  waterfowl  movements  In  Cook  Inlet  are  not  well  defined. 

Upper  Inlet  marshes  have  the  Fall  waterfowl  buildup  starting  In  early  August 
and  peaking  In  late  September,  and  with  the  freezeup  In  late  October,  most 
waterfowl  have  left.10  Highest  populations  in  marsh  areas  occur  In  the  Spring 
of  the  year.10 

Recreational  hunting  Is  present  In  the  Inlet,  but  there  Is  little 
quantitative  data  on  this  activity10 

The  vulnerability  of  waterfowl  Is  directly  related  to  the  dependence 
of  a  species  or  group  of  species  to  the  marine  areas  Involved  In  a  sea  spill. 
Seabirds  are  the  most  vulnerable  because  of  their  dependence  on  the  sea  for 
survival.  Oil  spills  In  locations  where  abundant  seabirds  exist  are  assumed 
to  be  disastrous  to  these  birds. 
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Shorebirds  are  also  assumed  very  vulnerable  to  oil  spills  because  of 
potential  damage  to  the  invertebrates  utilized  by  the  birds  as  food.  Shore- 
birds  are  also  vulnerable  to  the  direct  effects  of  oil  but  markedly  less  so 
than  seabirds. 

Ducks,  geese,  and  swans  are  felt  to  be  less  vulnerable  to  spills  *han 
seabirds  because  they  are  usually  somewhat  less  dependent  on  marine  areas 
(i.e.,  there  are  alternate  water  areas  In  many  cases).  However,  some  species 
of  geese  and  ducks  are  sea  oriented.  For  example,  black  brant  and  emperor 
geese  are  heavily  dependent  on  eel  grass  beds  and  shore  areas,  respectively, 
while  the  entire  group  of  sea  ducks  (scoters,  cormorants,  etc.)  are  almost 
entirely  sea  oriented  and  would  be  expected  to  be  as  vulnerable  to  spills  as 
seabirds. 

All  waterfowl  are  felt  to  generally  be  more  vulnerable  when  young  are 
present  because  the  young  are  probably  more  directly  vulnerable,  and  the  birds 
are  tied  to  specific  areas  during  nesting  and  brooding. 

MARINE  MAMMALS 

SEA  OTTERS  are  not  as  abundant  in  tiie  vicinity  of  Port  Graham  as  they 
are  across  the  Inlet  in  Kamishak  Bay.  Sea  otters  are  reported  ranging  out  of 
the  Gulf  of  Alaska  on  the  east  side  of  the  Cook  Inlet  entrance  only  up  past 
Port  Graham  to  Dangerous  Cape.17  No  concentrations  of  sea  otters  were  shown. 
The  ADF&G  estimates  a  population  of  several  hundred  sea  otters  east  of  the 
Inlet. 

Pupping  peaks  in  the  late  Spring  but  may  occur  at  any  time  of  the 
year.  10  Therefore,  female  otters  with  dependent  pups  can,  be  In  the  vicinity 
year-round. 


2-228 


HARBOR  SEALS  are  located  along  all  coastlines  in  the  vicinity  of  Port 
Graham.17  High  concentrations  of  harbor  seals  occur  at  Yukon  Island,  Cohen 
Island,  China  Foot  Bay  in  Kachemak  Bay,  as  well  as  in  the  entire  head  of 
Kachemdk  Bay.10,17  Harbor  seals  are  distributed  from  Homer  north  up  the  east 
coast  of  the  Inlet!7  The  species  seldom  occurs  north  of  Kachemak  Bay!0 

South  of  Port  Graham  there  are  high  harbor  seal  concentrations  on  the 
south  shores  of  Elizabeth,  Perl,  and  East  Chugach  Islands  in  the  Chugach 
Island  group,  and  in  other  locations  east  of  Cook  Inlet.17  No  population 
estimates  were  identified  for  this  vicinity. 

Pupping  of  harbor  seals  occurs  from  late  May  through  July  in  the  Chugach 
Islands.10 

SEA  LIONS  are  located  along  all  coastlines  in  the  vicinity  of  Port 
Graham,  with  rookeries  at  Flat  Islands  (300)  just  south  of  Port  Graham  at  Cape 
Elizabeth  (30)  on  Eliza* 'th  Island  in  the  Chugach  Island  group!7  Other 

rookeries  near  Perl  Island  (50)  on  East  Chugach  Island  (20)  and  In  other  land 
points  on  each  of  the  Chugach  Island  group.17 

BELUGA  WHALES  -  See  Drift  River  location  description. 

OTHER  MARINE  MAMMALS  occupy  lower  Cook  Inlet.  These  include  killer 
whales  (Kachemak  Bay)  and  Dali  porpoises  and  harbor  porpoises  in  lower  Cook 
Inlet.10 

TERRESTRIAL  MAMMALS 

BROWN  BEAR  are  few  in  number  and  distributed  from  Kachemak  Bay  and 
north. 17 
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BLACK  BEAR  are  in  high  densities  with  many  local  concentrations  on 


streams  draining  into  Port  Graham.  An  extensive  population  utilizes  the  delta 
region  (Fox  River)  at  the  head  of  Kachemak  Bay  in  the  Spring.17 

WOLVES  AND  WOLVERINES  are  scattered  throughout  the  land  area  in  the 
Port  Graham  vicinity  but  are  not  numerous1.7  They  occupy  almost  all  terres¬ 
trial  areas  including  willow  flats  and  beach  areas. 

MOOSE  are  located  from  the  vicinity  of  Kachemak  Bay  and  north. 1 7  The 
moose  range  in  the  area  north  is  considered  to  be  the  world's  best  with  densi¬ 
ties  of  15  per  square  mile  and  total  population  of  15,000  to  17,000 

SMALL  MAMMALS  (i.e.,  field  mice,  voles,  lemmings,  etc.)  are  in  moder- 

18 

ate  numbers  in  the  area,  occupying  willow  flats  and  marshes. 

AQUATIC  FURBEARERS  (i.e.,  river  otter,  beaver,  muskrat,  mink)  exist  in 
moderate  numbers  in  the  area,  occupying  beaches,  estuaries,  and  marshes.18 

FLORA 

Terrestrial  vegetation  is  not  expected  to  be  significantly  affected  at 
this  area.  Practically  nothing  is  known  of  the  marine  vegetation  of  Cook 
Inlet.  Strand  vegetation  would  occupy  50  percent  of  the  shoreline  in  Summer 
and  be  lacking  in  the  Winter.  It  is  not  known  whether  eelgrass  occurs  here, 
but  it  is  likely  that  up  to  50  percent  of  the  shallow  bottom  could  be  occupied 
by  this  species  in  Summer  and  Winter.  The  marine  algal  vegetation  is  of  the 
south  Alaskan  type.  Intertidal  algae  could  occur  along  40  percent  of  the 
shallow  subtidal  in  Sumner,  20  percent  in  Winter.  Floating  kelp  beds  of 
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Xcveojijotie  are  reported  from  this  area  which  would  possibly  occupy  31 
percent  of  the  surface  area  above  shallow  water. 

Further  details  on  the  physical  and  biological  characteristics  for 
this  location  are  given  in  Appendix  D  . 

(c)  RESULTS 

The  highest  impact  score  at  Port  Graham  was  caused  by  a  spill  of 
50,000  barrels  of  diesel-2  in  the  Sumner  when  the  southwest  wind  moved  the 
oil  slick  up  the  shoreline.  The  intertidal  sand/mud  habitat  absorbed  a  full 
40  percent  of  the  impact,  affecting  all  species  groups  except  marine  mammal 
rookeries. 

The  10,000  barrel  and  1,000-bbl  diesel-2  spills  also  created  relatively 
high  impacts  in  the  Summer  season  as  did  the  large  spills  of  crude  and  bunker 
C.  The  gasoline  spills  had  lower  scores  due  to  their  shorter  duration. 

The  wind  moved  the  oil  slick  offshore  during  the  Winter  so  that  the 
pelagic  habitat  was  the  most  affected.  The  Winter  impact  scores  are  markedly 
lower  than  the  Summer  scores. 

The  main  contributors  to  the  Summer  impact  scores  were  crab,  shrimp, 
clams,  hard  and  soft-shelled  bivalves,  and  invertebrate  infauna. 
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PHYSICAL  FATE  OF  SPILLS 


Two  oil  spill  scenarios  were  examined  at  Port  Graham.  The  first 
scenario,  using  most  probable  Sumner  conditions,  resulted  first  In  oil 
moving  southerly  on  the  ebb  tide  to  the  short  at  Port  Graham  In  approxi¬ 
mately  5  hours.  The  spill  was  then  carried  north  by  wind  and  current  across 
the  mouth  of  Kachemak  Bay  where  It  reached  the  eastern  shore  at  Cook  Inlet 
near  Anchor  Point  in  approximately  60  hours  (see  Figure  2-30).  The  second 
scenario,  using  most  probable  Winter  conditions,  resulted  In  the  oil  moving 
southerly  parallel  to  the  shoreline  for  approximately  6  hours  on  the  ebb 
tide  and  then  moving  Into  the  open  waters  at  lower  Cook  Inlet  in  a  west- 
southwest  direction  (see  Figure  2-31).  The  Summer  trajectory  Impacts  seven 
habitats  and  the  Winter  trajectory  Impacts  five  habitats  at  this  location. 
Only  those  habitats  Impacted  will  be  discussed  in  each  case. 

See  Page  2-27  for  discussion  of  spill  enveloping  process. 

CASE  DISCUSSION 

Table  2-10  presents  the  results  of  the  oil  spill  cases  at  Port 
Graham  without  cleanup. 
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FIGURE  2-31.  PORT  GRAHAM  WINTER  50,000  BBL  SPILL  ENVELOPES 
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TABLE  2-10  •  PORT  GRAHAM  CASE  RESULTS  NO  CLEANUP 


SPILL  TYPE 

AND  SEASON 

50,000 

S_ 

PILL 

S  I 

Z  E 

100 

(1) 

10,000 

1,000 

Diesel -2 

31  ,4C 

' ? ) 
f’l  ' 

23,167 

[2] 

10,805 

[7] 

2,020 

[17] 

Od 

LU 

Crude  Oil 

1 8,91 y 

(31 

13,120 

[5] 

6,617 

[11] 

791 

[23] 

s: 

ro 

IS) 

Bunker-C 

1  \44  3 

1 

1  J,8?8 

[6] 

5,867 

[12] 

436 

[27] 

Gasol  ine 

?.9f> 

1 

>1  7 

[19] 

450 

[26] 

40 

[31] 

Diesel  -2 

7,623 

(8) 

6,628 

[10] 

3,959 

[14] 

661 

[27] 

Od 

LU 

1 1 

Crude  Oil 

7,615 

[9] 

4,393 

[13] 

1  ,679 

[18] 

361 

[28] 

2- 

Bunker-C 

2,711 

16] 

1,530 

[20] 

887 

[21] 

187 

[29] 

Gasol ine 

P?  7 

[22] 

527 

[25] 

142 

[30] 

21 

[32] 

impact  scores  are  estimates  for  100-bbl  spills  (see  Yakutat  Discussion). 
^Numbers  in  brackets  are  the  case  numbers  that  follow. 

At  this  site  the  case  results  for  the  100-bbl  spills  are  estimated  impact  scores, 
extrapolating  from  100-bbl  diesel-2  spills  at  Valdez  Harbor.  (See  Yakutat  Case 
Discussion  for  estimated  impact  score  methodology.) 

CASE  1:  SUMMER,  DIESEL-2,  50,000  BBLS  -  IMPACT  SCORE  31,465 

THE  PELAGIC  HABITAT  contributed  20  percent  (6,387)  at  the  impact  score 
for  this  case.  The  species  which  were  the  main  contributors  in  this  habitat 
were  phytoplankton  (273),  zooplankton  (273),  i chthyopl ankton  (182),  herring 
(1,933),  smelt  (387),  crab  larvae  (483),  sockeye  salmon  (242),  pink  salmon 
(580),  rainbow/steelhead  trout  (290),  Dolly  Varden  (483),  sea  otter  (120), 
and  seabirds.  The  planktonic  species,  herring,  crab  larvae,  Dolly  Varden 
and  seabirds  were  among  the  most  abundant  species  in  the  habitat.  Herring 
and  the  salmon  species  were  rated  as  important  conmercial,  recreational  and 


and  subsistence  resources.  With  the  exception  of  sea  otter,  these  species 
were  judged  to  be  among  the  most  sensitive  to  a  diesel -2  spill.  Sea  otters 
and  seabirds  were  classified  as  protected. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  15  percent  (4,722)  of  the 
impact  score  for  th’s  case.  The  species  which  were  the  main  contributors  in 
this  habitat  were  Dungeness  crab  (1,611),  shrimp  (2,417),  razor  clams  (182), 
and  other  marine  invertebrates  (273).  These  species  were  the  most  abundant 
in  this  habitat,  as  well  as  being  among  the  most  sensitive  to  a  diesel-2  spill. 
Dungeness  crab  and  shrimp  were  rated  as  important  commercial,  recreational  and 
subsistence  resources. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  10  percent  (3,082) 
of  the  impact  score  for  this  case.  The  species  which  were  the  main  contribu¬ 
tors  in  this  habitat  were  Pacific  halibut  (600),  greenlings  M20),  rockfish 
(144),  walleye  pollock  (144),  king  crab  (638),  tanner  crab  (638),  scallops 
(182)  and  other  marine  invertebrates  (364).  The  halibut,  greenlings,  both 
crab  species,  scallops  and  the  invertebrates  were  among  the  most  abundant 
species  in  this  habitat.  The  halibut,  rockfish,  pollock  and  tanner  crab  were 
rated  as  important  commercial,  recreational  and  subsistence  resources.  King 
crab  was  rated  as  important  commercially  and  recreati onally .  The  crabs, 
scallops  and  i nvert.ebrates  were  judged  to  be  among  the  most  sensitive  to  a 
diesel -2  spill. 

THE  j_NTE_RT I_DA! _3Af! D/MiJOjjABJ TAT  contributed  40  percent  (  12,429)  of  the 
impact  score  tor  this  case.  Only  marine  mammal  rookeries  did  not  contribute 
to  this  impact  score.  The  impact  scores  for  the  other  species  were  Pacific 
sandlance  (310).  razor  clam  (5,400),  softshell  bivalves  (2,700),  invertebrate 
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infauna  (2,700),  shorobirds  (483),  geese  (96),  ducks  (120)  and  swans  (120). 

The  clains  and  infauna  were  the  most  abundant  species  in  this  habitat.  Bi¬ 
valves  were  rated  as  being  of  minor  importance  as  a  commercial,  recreational 
and  subsistence  resource.  Razor  clains  were  ►'ated  important  as  a  recreational 
resource.  Ge^se  and  ducks  were  rated  as  somewhat  important  as  commercial  and 
recreational  resources.  Sandlance,  clains,  bivalves  and  infauna  were  judged 
to  be  particularly  sensitive  to  diesel-2  spills  in  this  habitat,  and  shore- 
birds  were  judged  only  slightly  less  sensitive.  Shorebirds  and  swans  were 
classified  as  protected. 

THE  INTERTIDAL  ROCK  HABJTAT  contributed  9  percent  (2,767)  at  the  impact 
score  for  this  case.  The  species  whirh  were  the  main  contributors  in  this 
habitat  were  green  lings  (1201,  herring  (1,692),  sessile  marine  invertebrates 
(91),  miscellaneous  crustaceans  (182),  other  invertebrates  (410)  and  sea 
ducks  (128).  With  the  exception  of  sea  ducks,  these  species  were  among  the 
most  abundant  in  this  habitat.  Herring  were  rated  important  and  sea  ducks 
of  minor  import  as  a  commercial  r  -source.  Greenlings,  herring  and  sea  ducks 
were  of  minor  to  moderate  importance  as  recreational  resources.  Herring  were 
of  minor  importance  as  a  subsistence  resource.  Herring,  crustaceans  and  the 
invertebrates  were  judged  to  be  the  most  sensitive  to  diesel -2  spills  in  this 
babi tat. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  6  percent  (1,868)  of 
the  impact  score  for  this  case.  The  species  which  were  the  main  contributors 
in  this  habitat  were  smelt  (773),  hardshell  bivalves  (644),  crustaceans  (193) 
and  gastropods  (1'4).  These  species  were  among  the  most  abundant  in  this 
habitat.  The  bivalves  and  smelt  were  rated  as  somewhat  important  cotnnercial 
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and  recreational  resources.  In  addition,  smelt  were  rated  as  of  minor 
importance  as  a  subsistence  resource.  These  four  species  were  judged  to 
be  the  most  sensitive  to  diesel-2  spills  in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  1  percent  (210)  of  the  impact 
score  for  this  habitat.  Only  riparian  vegetation  (90)  and  other  vegetation 
(120)  were  contributors  to  the  impact  score  in  this  habitat.  These  species 
were  among  the  most  abundant  in  this  habitat. 

Table  2-11  following  presents  the  full  results  of  Case  1. 

CASE  2-  SUMMER,  DIESEL-2,  10,000  BBLS  -  IMPACT  SCORE  23,167 

THE  PELAGIC  HABITAT  contributed  25  percent  (5,903)  of  the  impact  score 
for  this  case.  The  decrease  in  impact  score  for  this  habitat  from  Case  1  is 
accounted  for  by  the  following  species: 

Pacific  Sandlance  reduced  to  38  from  82 

Sea  Otter  reduced  to  30  from  120 

Sea  Birds  reduced  to  456  from  806 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  19  percent  (4,393)  of  the 
impact  score  for  this  case.  The  decrease  in  impact  score  for  this  habitat 
from  Case  1  is  accounted  for  by  the  following  species: 

Sculpins  reduced  to  6  from  26 

Miscellaneous  Marine  Fish  reduced  to  12  from  48 

Razor  Clam  reduced  to  85  from  182 

Other  Bivalves  reduced  to  26  from  55 

Other  Marine  Invertebrates  reduced  to  128  from  273 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  13  percent  (3,022) 
at  the  impact  score  for  this  case.  Other  marine  fish  reduced  to  20  from  80 
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accounted  for  the  decrease  in  Impact  score  for  this  habitat  from  Case  1. 

r 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  24  percent  (5,644)  of  the 
impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat  from 
Case  1  is  accounted  for  by  the  following  species: 


Razor  Clam 

reduced 

to  967  from  5 

,400 

Invertebrate  Infauna 

reduced 

to  483  from  2,700 

Geese 

reduced 

to 

24  from 

96 

Ducks 

reduced 

to 

30  from 

120 

Swans 

reduced 

to 

30  from 

120 

Shorebirds 

i ncreased 

to  600  from 

483 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  12  percent  (2,717)  of  the 
impact  score  for  this  case.  Marine  lanwal  rookeries  reduced  to  0  from  50 
accounts  for  the  decreased  impact  score  for  this  habitat  from  Case  1. 

THE  INTERTIDAL  CQBBLE/GRAVEL  HABITAT  contributed  6  percent  (1,418)  of 
the  impact  score  for  this  case.  The  decrease  in  impact  score  for  this  habitat 
from  Case  1  is  accounted  for  by  the  following  species: 

Intertidal  Seaweed  reduced  to  0  from  30 

Smel  t  reduced  to  437  from  773 

crustaceans  reduced  to  109  from  193 

THE  TERRESTRIAL  HABITAT  contributed  less  than  one  percent  of  the  impact 
score  for  this  case.  The  decrease  in  impact  score  fo"  this  habitat  from  Case  1 
is  accounted  for  by  the  following  species: 

Strand  Vegetation  reduced  to  40  from  120 

Other  Vegetation  reduced  to  30  from  90 
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CASE  3:  SUMMER,  CRUDE  OIL,  50,000  BBLS  -  JMPACTJCORE.  18,91 9 

THE  PELAGIC  HABITAT  contributed  19  percent  (3,583)  of  the  impact  score 
for  this  case.  The  major  change  in  impact  score  for  this  habitat  resulted  in 
most  species  having  large  differences  i  ri  impact  scores  from  Case  2.  The 
species  with  major  changes  are  listed  below: 


Floating  Seaweed 

increased  to 

80 

from 

20 

Not  them  Fur  Seal 

increased  to 

15 

f  rom 

0 

Harbor  Seal 

increased  to 

50 

f  ram 

0 

Sea  Otter 

increased  to 

128 

f  rom 

30 

Phy toplankton 

reduced  to 

128 

f  rom 

273 

Zoopl ankton 

reduced  to 

128 

f  rom 

273 

Ichthyo plank  ton 

reduced  to 

85 

from 

182 

Green  1  mgs 

reduced  to 

0 

from 

24 

Paci  fi c  Sandl unce 

reduced  to 

9 

from 

38 

Herri  ng 

reduced  to 

1,093 

from 

1 ,933 

Smel  t 

reduced  to 

219 

from 

387 

King  Salmon 

reduced  to 

17 

f  rom 

64 

Chum  Salmon 

reduced  to 

17 

from 

64 

Sockeye  Salmon 

reduced  to 

64 

from 

242 

Pink  Salmon 

reduced  to 

153 

f  rom 

580 

Coho  Salmon 

reduced  to 

21 

from 

81 

Dolly  Varden 

reduced  to 

164 

from 

290 

Rainbow/Steel  head  Trout 

reduced  to 

273 

f  rom 

483 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  18  percent  (3,403)  at  the 
impact  score  for  this  case.  Most  species  in  this  habitat  had  significantly 
different  impact  scores  than  in  Case  2.  The  changes  are  listed  below: 


A 
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Cod 

increased 

to 

77  from 

18 

Sculpins 

i ncreased 

to 

55 

from 

6 

Other  Flatfish 

increased 

to 

153 

from 

36 

Paci fi c  Sandlance 

i ncreased 

to 

82 

from 

36 

Miscellaneous  Marine  Fish 

increased 

to 

48 

from 

12 

Razor  Clam 

i ncreased 

to 

322 

from 

85 

Other  Bivalves 

i  ncreased 

to 

97 

from 

26 

Other  Marine  Invertebrates 

i  nc  reased 

to 

273 

from 

128 

Dungeness  Crab 

reduced 

to 

911 

from 

1,611 

Shrimp 

reduced 

to 

1,367 

from  2,417 

THE  SUBTIDAL  ROCK  HABITAT  contributed  18  percent  (3,412)  of  the 
impact  score  for  this  case.  The  increase  in  impact  score  for  this  habitat 
from  Case  2  is  accounted  for  by  the  following  species: 


Floating  Seaweed 
Subtidal  Seaweed 
Pacific  Halibut 
Other  Marine  Fish 
Seal  lops 


increased  to  80  from  20 
increased  to  80  from  20 
increased  to  638  from  600 
increased  to  80  from  20 
increased  to  322  from  182 


THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  16  percent  (3,059)  of  the 
impact  score  for  this  case.  Most  species  in  this  habitat  have  significantly 
different  scores  than  in  Case  2.  The  changes  in  impact  scores  are  as  follows: 


Marine  Mammal  Rookeries  increased  to  60  from  0 
Geese  increased  to  102  from  24 
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Ducks 

increased 

to  483 

from 

30 

Swans 

increased  to  273 

from 

30 

Pacific  Sandlance 

reduced 

to  145 

from 

810 

Softshell  Bivalves 

reduced 

to  483 

from 

2,700 

Invertebrate  Infauna 

reduced 

to  273 

from 

483 

Shore bi  rds 

reduced 

to  273 

from 

600 

THE 

INTERTIDAL  ROCKY  HABITAT  contributed  19  percent  (3,550)  of  the 

Impact  score  for  this  case.  The  increase 

i  in  impact 

;  score 

for  this  habitat 

from  Case  2 

is  accounted  for  by  the  following  species: 

Intertidal  Seaweed 

increased 

to  120 

from 

30 

Sessile  Marine  InverteDrates 

increased 

to  161 

from 

91 

Miscellaneous  Crustaceans 

increased 

to  322 

from 

182 

Other  Invertebrates 

increased 

to  725 

from 

410 

Shorebi rds 

increased 

to  137 

from 

64 

Sea  Ducks 

increased 

to  273 

from 

128 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  9  percent  (1,667)  of 
the  impact  score  for  this  case.  The  change  in  impact  score  in  this  habitat 
from  Case  2  is  accounted  for  by  the  following  species: 


Hardshell  Bivalves 
Intertidal  Seaweed 
Smel  t 

Shorebirds 


reduced  to  364  from  644 

increased  to  120  from  0 

increased  to  773  from  437 

increased  to  137  from  64 


THE  TERRESTRIAL  HABITAT  contributed  1  percent  (245)  of  the  impact  score 
for  this  case.  With  minor  exceptions ,  the  increase  in  impact  score  for  this 


2-246 


habitat  from  Case  2  is  accounted  for  by  the  following  species: 


Other  Vegetation 
Other  Mammals 
Raptors 
Other  Bi rds 

CASE  4:  SUMMER,  BUNKER-C,  50,000 


increased  to  120  from  30 
increased  to  12  from  0 
increased  to  50  from  0 
increased  to  20  from  0 

-  IMPACT  SCORE  13,443 


THE  PELAGIC  HABITAT  contributed  10  percent  (1,411)  of  the  impact  score 
for  this  case.  With  minor  exception,  the  decrease  in  impact  score  for  this 
habitat  from  Case  3  is  accounted  for  by  the  following  species: 


Phytopl ankton 

reduced 

to 

30 

from 

128 

Zooplankton 

reduced 

to 

30 

from 

128 

Ichthyoplankton 

reduced 

to 

20 

from 

85 

Floating  Seaweed 

reduced 

to 

20 

from 

80 

Herring 

reduced 

to 

510 

from  1 

,093 

Smelt 

reduced 

to 

96 

from 

219 

Crab  Larvae 

reduced 

to 

128 

from 

483 

Sockeye  Salmon 

reduced 

to 

15 

from 

64 

Pink  Salmon 

reduced 

to 

36 

from 

153 

Rainbow/Steelhead  Trout 

reduced 

to 

77 

from 

164 

Dolly  Varden 

reduced 

to 

128 

from 

273 

Sea  Otter 

reduced 

to 

30 

from 

128 

Seabirds 

reduced 

to 

213 

from 

456 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  19  percent  (2,557)  of  the 
impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat 
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from  Case  3  Is  accounted  for  by  the  following  species: 


Cod 

reduced 

to 

18  from 

77 

Sculpins 

reduced 

to 

24  from 

55 

Other  Flatfish 

reduced 

to 

36  from 

153 

Pacific  Sandlance 

reduced 

to 

36  from 

82 

Miscellaneous  Marine  Fish 

reduced 

to 

12  from 

48 

Shrimp 

reduced 

to 

500  from  1 

,367 

Other  Marine  Invertebrates 

increased 

to 

483  from 

273 

THE 

SUBTIOAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  29  percent  (2,956) 

of  the  impact  score  for  this  case.  All 

species  except  one  have  significantly 

different 

impact  scores  than  in  Case  3. 

The  changes 

in  this  habitat  are  as 

follows: 

Other  Marine  Invertebrates 

reduced 

to 

170  from 

364 

Subtidal  Seaweed 

reduced 

to 

20  from 

80 

Chum  Salmon 

reduced 

to 

16  from 

36 

Pacific  Halibut 

reduced 

to 

300  from 

638 

Other  Flatfish 

reduced 

to 

48  from 

102 

Greenl ings 

reduced 

to 

30  from 

128 

Rockfish 

reduced 

to 

36  from 

153 

Walleye  Pollock 

reduced 

to 

36  from 

153 

Other  Marine  Fish 

reduced 

to 

20  from 

80 

King  Crab 

Increased 

to 

1 ,400  from 

638 

Tanner  Crab 

Increased 

to 

1 ,400  from 

638 

Scallops 

increased 

to 

400  from 

322 
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THE  INTERTIDAL  SAND/MUO  HABITAT  contributed 
Impact  score  for  this  case.  The  change  in  impact 
Case  3  is  accounted  for  by  the  following  species: 


Invertebrate  Infauna 

increased 

Shorebirds 

increased 

Pacific  Sandlance 

reduced 

Marine  Mammal  Rookeries 

reduced 

Ducks 

reduced 

Swans 

reduced 

21  percent  (2,842)  of  the 
score  for  this  habitat  from 


to  483  from  273 
to  483  from  273 
to  38  from  145 
to  30  from  60 
to  128  from  483 
to  128  from  273 


THE  INTERTIDAL  ROCKY  HABITAT  contributed  13  percent  (1,701)  of  the 
impact  score  for  this  case.  All  impacted  species  had  significantly  differ¬ 
ent  scores  than  in  Case  3.  The  changes  in  this  habitat  are  as  follows: 


Sessile  Marine  Invertebrates  increased  to  200  from  161 


Shorebirds 
Sea  Ducks 

Intertidal  Seaweed 
Greenl ings 
Herring 

Miscellaneous  Crustaceans 
Other  Invertebrates 


increased  to  300  from  137 
increased  to  600  from  273 
reduced  to  60  from  120 
reduced  to  30  from  120 
reduced  to  446  from  1 ,692 
reduced  to  20  from  322 
reduced  to  45  from  725 


THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  6  percent  (791)  of  the 
impact  score  for  this  case.  All  species  had  significantly  different  scores 
than  in  Case  3.  The  changes  in  this  habitat  are  as  follows: 
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Shorebirds 

increased 

to 

600 

from  137 

Intertidal  Seaweeds 

reduced 

to 

60 

from  120 

Smelt 

reduced 

to 

192 

from  773 

Hardshell  Bivalves 

reduced 

to 

170 

from  364 

Crustaceans 

reduced 

to 

51 

from  109 

Gastropods 

reduced 

to 

18 

from  164 

THE  TERRESTRIAL  HABITAT  contributed  1  percent  (185)  of  the  impact 
score  for  this  case.  Other  vegetation  reduced  to  60  from  120  accounted  for 
the  change  in  impact  score  for  this  habitat  from  Case  3. 


CASE  5:  SUMMER,  CRUDE  OIL,  10,000  BBLS  -  IMPACT  SCORE  13,120 


THE  PELAGIC  HABITAT  contriouted  23  percent  (2,968)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  the  increase  in  impact  score  for  this 
habitat  from  Case  4  is  accounted  for  by  the  following  species: 


Phytoplankton 
Zooplankton 
Ichthyopl<’nkton 
Floating  Seaweed 
Herring 
Crab  Larvae 
Sockeye  Salmon 
Pink  Salmon 

Rainbow/Steel  head  Trout 
Ool ly  Varden 
Sea  Otter 


increased  to  120  from  30 
increased  to  120  from  30 
increased  to  80  from  20 
increased  to  80  from  20 
increased  to  1,093  from  510 
increased  to  273  from  128 
increased  to  50  from  15 
increased  to  144  from  36 
increased  to  164  from  77 
increased  to  273  from  128 
increased  to  120  from  30 
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THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  17  percent  (2,260)  of  the 


impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact 
score  for  this  habitat  from  Case  4  is  accounted  for  by  the  following  species: 


Cod 

increased 

to 

72 

from 

18 

Other  Flatfish 

increased 

to 

144 

from 

36 

Shrimp 

increased 

to 

638 

from 

600 

Miscellaneous  Marine  Fish 

increased 

to 

48 

from 

12 

Razor  Clam 

reduced 

to 

182 

from 

322 

Other  Bivalves 

reduced 

to 

55 

from 

97 

Other  Marine  Invertebrates 

reduced 

to 

128 

from 

483 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  22  percent  (2,991) 
of  the  impact  score  for  this  case.  With  minor  exceptions,  the  change  in 
impact  score  for  this  habitat  from  Case  4  is  accounted  for  by  the  following 
species: 


Pacific  Hal ibut 

Greenl ings 

Rockfish 

Walleye  Pollock 

Other  Marine  Invertebrates 

Other  Marine  Fish 

Other  Flatfish 

King  Crab 

Tanner  Crab 

Scallops 


increased 

to 

600 

from 

300 

increased 

to 

l2o 

from 

30 

increased 

to 

144 

from 

36 

increased 

to 

144 

from 

36 

increased 

to 

364 

from 

170 

increased 

to 

80 

from 

20 

reduced 

to 

24 

from 

48 

reduced 

to 

638 

from 

1,400 

reduced 

to 

638 

from 

1,400 

reduced 

to 

182 

from 

400 
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THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  16  percent  (2,111)  of  the 
impact  score  for  this  case.  Most  species  in  this  habitat  had  increased 
impact  scores  from  Case  4.  The  changes  in  scores  for  this  case  are  as  fol¬ 
lows: 


Pacific  Sandlance 

increased 

to  82 

from  38 

Ducks 

increased 

to  273 

from  128 

Swans 

increased 

to  273 

from  128 

Razor  Clams 

reduced 

to  547 

from  967 

Invertebrate  Infauna 

reduced 

to  273 

from  483 

Softshell  Bivalves 

reduced 

to  273 

from  483 

Shorebirds 

reduced 

to  273 

from  483 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  12  percent  (1,594)  of  the 
impact  score  for  this  case.  Most  species  in  this  habitat  had  increased  impact 
scores  from  Case  4.  The  changes  in  scores  for  this  case  are  as  follows: 


Intertidal  Seaweed 
Miscellaneous  Crustaceans 
Other  Invertebrates 
Marine  Mammal  Rookeries 
Sessile  Marine  Invertebrates 
Shorebirds 
Sea  Ducks 


increased  to  120  from  60 
increased  to  182  from  20 
increased  to  410  from  45 
increased  to  50  from  0 
reduced  to  91  from  200 
reduced  to  137  from  300 
reduced  to  128  from  600 


THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  8  percent  (1,064)  of 
the  impact  score  for  this  case.  Most  species  in  this  habitat  had  increased 
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impact  scores  from  Case  4.  The  changes  in  scores  for  this  case  are  as 
f o 1 1 ows : 


Intertidal  Seaweed 

increased 

to 

120 

from 

60 

Smelt 

increased 

to 

437 

from 

192 

Crustaceans 

increased 

to 

109 

from 

51 

Gastropods 

increased 

to 

164 

from 

18 

Shorebirds 

reduced 

to 

64 

from 

300 

THE  TERRESTRIAL  HABITAT  contributed  1  percent  (132)  of  the  impact 
score  for  this  case.  With  a  minor  exception,  the  decrease  in  impact  score 
from  Case  4  is  accounted  for  by  the  following  species: 


Other  Vegetation 

reduced 

to 

30 

from 

60 

Other  3irds 

reduced 

to 

0 

from 

20 

CASE  6:  SUMMER,  BUNKER-C,  10,000  BBLS  -  IMPACT  SCORE  10,838 

THE  PELAGIC  HABITAT  contributed  13  percent  (1,411)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  the  decrease  in  impact  score  for  this 
habitat  from  Case  5  is  accounted  for  by  the  following  species: 


Phytoplankton 

reduced 

to 

30 

from 

120 

Zooplankton 

reduced 

to 

30 

from 

120 

Ichthyoplankton 

reduced 

to 

20 

from 

80 

Floating  Seaweed 

reduced 

to 

20 

from 

80 

Herring 

reduced 

to 

510 

from 

1 ,093 

Crab  Larvae 

reduced 

to 

128 

from 

273 
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Sockeye  Salmon 
Pink  Salmon 

Rainbow/Steel  head  Trout 
Dolly  Varden 
Sea  Otter 


reduced 

to 

15 

from 

60 

reduced 

to 

36 

from 

144 

reduced 

to 

77 

from 

164 

reduced 

to 

128 

from 

273 

reduced 

to 

30 

from 

120 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  21  percent  (2,289)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact 
score  for  this  habitat  from  Case  5  is  accounted  for  by  the  following  species: 


Razor  Clams 

Other  Bivalves 

Other  Marine  Invertebrates 

Cod 

Other  Flatfish 
Miscellaneous  Marine  Fish 
Dungeness  Crab 
Shrimp 


increased  to  400  from  182 
increased  to  120  from  55 
increased  to  600  from  128 
reduced  to  18  from  72 
reduced  to  36  from  144 
reduced  to  12  from  48 
reduced  to  425  from  911 
reduced  to  600  from  638 


THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  16  percent  (1,740) 
of  impact  score  for  this  case.  With  a  minor  exception,  the  change  in  impact 
score  for  this  habitat  from  Case  5  is  accounted  for  by  the  following  species: 


Floating  Seaweed 
Other  Flatfish 
Scallops 
Pacific  Halibut 


increased  to  80  from  20 
increased  to  48  from  24 
increased  to  400  from  182 
reduced  to  300  from  600 
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G^e^nl ings 

reduced 

to 

30 

from 

120 

Rockfish 

reduced 

to 

36 

from 

144 

Walleye  Pollock 

reduced 

to 

36 

from 

144 

Other  Marine 

Fish 

reduced 

to 

20  from 

40 

King  Crab 

reduced 

to 

298 

from  638 

Tanner  Crab 

reduced 

to 

298 

from  638 

Other  Marine 

Invertebrates 

reduced 

to 

170 

from 

364 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  29  percent  (3,193)  of  the 
impact  score  for  this  case.  With  a  minor  exception,  the  change  in  impact 
score  for  this  habitat  from  Case  5  is  accounted  for  by  the  following  Species: 


Razor  Clams 

Softshell  Bivalves 

Invertebrate  Infauna 

Shorebirds 

Pacific  Sandlance 

Ducks 

Swans 


increased  to  967  from  547 
increased  to  600  from  273 
increased  to  600  from  273 
increased  to  600  from  273 
reduced  to  38  from  82 
reduced  to  128  from  273 
reduced  to  128  from  273 


THE  INTERTIDAL  ROCKY  HABITAT  contributed  11  percent  (1,229)  at  the 
impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat 
from  Case  5  is  accounted  for  by  the  following  species: 

Sessile  Marine  Invertebrates  increased  to  200  from  91 
Shorebirds  increased  to  300  from  137 
Intertidal  Seaweed  reduced  to  60  from  120 
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Miscellaneous  Crustaceans 

reduced 

to 

20  from  182 

Other  Invertebrates 

reduced 

to 

45 

from  410 

Marine  Mammal  Rookeries 

reduced 

to 

0 

from  50 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  7  percent  (791)  of  the 
Impact  score  for  this  case.  All  Impacted  species  had  significantly  different 
scores  than  for  Case  5.  The  changes  for  this  habitat  were  as  follows: 


Shoreblrds 
Intertidal  Seaweed 
Smelt 

Crustaceans 

Gastropods 


increased  to  300  from  64 

reduced  to  60  from  120 

reduced  to  192  from  437 

reduced  to  51  from  109 

reduced  to  18  from  164 


THE  TERRESTRIAL  HABITAT  contributed  2  percent  (185)  of  the  impact  score 
for  this  case.  With  a  minor  exception,  the  increase  In  Impact  score  for  this 
f'  1)1  tat  from  Case  5  is  accounted  for  by  the  following  species: 


Other  Vegetation  increased  to  60  from  30 

Other  Birds  increased  to  20  from  0 


CASE  7:  SUMMER,  DIESEL-2,  1,000  BBLS  -  IMPACT  SCORE  10,805 

THE  PELAGIC  HABITAT  contributed  25  percent  (2,678)  of  the  imcact  score 
for  this  case.  With  minor  exceptions,  the  change  in  impact  score  for  this 
habitat  from  Case  5  is  accounted  for  by  the  following  species: 

Phytoplankton  increased  to  128  from  30 

Zooplankton  increased  to  128  from 
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30 


Ichthyoplankt^n 

increased  to 

85 

from 

20 

Pacific  Sandlance 

Increased  to 

36 

from 

0 

Herring 

Increased  to 

1,093 

from 

510 

Sockeye  Salmon 

Increased  to 

64 

from 

15 

Pink  Salmon 

Increased  to 

153 

from 

36 

Rainbow/Steel  head  Trout 

Increased  to 

164 

from 

77 

Dolly  Varden 

increased  to 

273 

from 

128 

Harbor  Seal 

reduced  to 

0 

from 

50 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  24  percent  (2,601)  of  the 
Impact  score  for  this  case.  With  a  minor  exception,  the  change  In  Impact 
score  for  this  habitat  from  Case  5  Is  accounted  for  by  the  following  species: 


Dungeness  Crab 
Shrimp 

Pacific  Sandlance 
Razor  Clams 
Other  Bivalves 
Other  Marine  Invertebrates 


Increased  to 
Increased  to 
reduced  to 
reduced  to 
reduced  to 
reduced  to 


911  from  425 
1 ,367  from  600 
9  from  36 
80  from  400 
24  from  120 
120  from  600 


THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  11  percent  (1,164) 
of  the  impact  score  for  this  cose.  With  minor  exceptions,  the  decrease  In 
impact  score  for  this  habitat  from  Case  6  is  accounted  for  by  the  following 
species: 


Floating  Seaweed 

reduced 

to 

0 

from 

80 

Subtidal  Seaweed 

reduced 

to 

0 

from 

20 
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Pacific  Halibut 


reduced 


to  150  from  300 


Other  Flatfish  reduced  to  24  from  48 

Scallops  reduced  to  85  from  400 

THE  INTERTIDAL  SAND/MUD  contributed  19  percent  (2,080)  of  the 

impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat  from 
Case  5  is  accounted  for  by  the  following  species: 


Pacific  Sandlance 

increased 

to 

145 

from  38 

Softshell  Bivalves 

reduced 

to 

483 

from  600 

Invertebrate  Infauna 

reduced 

to 

273 

from  600 

Marine  Mammal  Rookeries 

reduced 

to 

0 

from  30 

Shorebirds 

reduced 

to 

128 

from  600 

Geese 

reduced 

to 

24 

from  102 

Ducks 

reduced 

to 

30 

from  128 

Swans 

reduced 

to 

30 

from  128 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  14  percent  (1,486)  of  the 
impact  score  for  this  case.  With  a  minor  ex.ception,  the  change  in  impact 
score  for  this  habitat  from  Case  6  is  accounted  for  by  the  following  species: 


Herring 

Miscellaneous  Crustaceans 
Other  Invertebrates 
Intertidal  Seaweed 
Sessile  Marine  Invertebrates 
Shorebi rds 


increased  to  957  from  446 
increased  to  85  from  20 
increased  to  191  from  45 
reduced  to  0  from  60 
reduced  to  43  from  200 
reduced  to  60  from  300 
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THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  7  percent  (756)  of  the 
Impact  score  for  this  case.  With  a  minor  exception,  the  change  In  Impact 
score  for  this  habitat  from  Case  6  Is  accounted  for  by  the  following  species: 


Hardshell  Bivalves 

increased  to 

364  from 

170 

Ga strops  os 

increased  to 

77  from 

18 

Intertidal  Seaweed 

redu;ed  to 

0  from 

60 

S ho rebirds 

reduced  to 

60  from 

300 

THE  TERRESTRIAL  HABITAT 

contributed  less  than  1 

percent  (40)  of  the 

impact  score  for  this  case.  All  Impacted  species  were  reduced  from  their 

scores  in  Case  6.  The  changes  for  this  habitat  were  as  follows: 

Strand  Vegetation 

reduced  to 

10  from 

43 

Other  Vegetation 

reduced  to 

30  from 

60 

Other  Marrmals 

reduced  to 

0  from 

12 

Raptors 

reduced  to 

0  from 

50 

Other  Birds 

CASE  8:  WINTER,  DIESEL-2,  50 

reduced  to 

.000  BBLS  -  IMPACT  SCORE 

0  from 

7,623 

20 

THE  PELAGIC  HABITAT  contributed  36  percent  (2,769)  of  the  impact  score 
for  this  case.  The  species  which  are  absent  from  this  habitat  in  Winter  at 
this  site  (crab  larvae  and  all  salmon)  account  for  a  decrease  of  420  in 
impact  score  from  Case  7  in  this  habitat.  The  following  species  received 
significantly  higher  scores: 


Phytoplankton 

increased  to 

164  from 

128 

Zooplankton 

increased  to 

164  from 

128 
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Floatinq  Seaweed 

increased 

to 

80 

from 

20 

Pacific  Sandlance 

increased 

to 

82 

from 

36 

Herring 

increased 

to 

1,289 

from 

1 ,093 

Smelt 

increased 

to 

145 

from 

102 

Harbor  Seal 

increased 

to 

30 

from 

0 

Sea  Otter 

increased 

to 

60 

from 

30 

Seabirds 

increased 

to 

242 

from 

213 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  28  percent  (2,140) 
of  the  impact  score  for  this  case.  With  minor  exceptions,  the  change  in 
habitat  impact  score  for  this  habitat  from  Case  7  is  accounted  for  by  the 
following  species: 


Other  Flatfish 

increased 

to 

51 

from 

24 

Green  1 ings 

increased 

to 

72 

from 

30 

Rockf ish 

increased 

to 

77 

from 

36 

Wa 1 leye  Pollock 

increased 

to 

72 

from 

36 

Other  Marine  Fish 

increased 

to 

51 

from 

20 

King  Crab 

increased 

to 

638 

from  298 

Tanner  Crab 

increased 

to 

638 

from  298 

Seal  lops 

increased 

to 

182 

from 

85 

Other  Marine  Invertebrates 

increased 

to 

219 

from 

170 

Pacific  Halibut 

reduced 

to 

128 

from 

150 

THE  INTERTIDAL  ROCK YJl  ABIT AT  contributed  27  percent  (2,055)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  change  in  habitat 
impact  score  for  this  habitat  from  Case  7  is  accounted  for  by  the  following 


species : 
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Greenl ings 

increased 

to 

164 

from 

30 

Herring 

increased 

to 

1 ,128 

from 

957 

Sessile  Marine  Invertebrates 

increased 

to 

91 

from 

43 

Miscellaneous  Crustaceans 

increased 

to 

182 

from 

85 

Other  Invertebrates 

i n creased 

to 

273 

from 

191 

Marine  Mammal  Rookeries 

increased 

to 

50 

from 

0 

Shorebi rds 

reduced 

to 

21 

from 

60 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  8  percent  (641)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact 
score  for  this  habitat  from  Case  7  is  accounted  for  by  the  following  species: 


Smel  t 

reduced 

to 

102  from 

204 

Shorebi rds 

reduced 

to 

20  from 

60 

THE  TERRESTRIAL  HABITAT  contributed  less  than  1  percent  (18)  of  the 
impact  score  for  this  case.  Strand  vegetation  not  present  in  Winter  accounts 
for  a  reduction  of  10  in  the  habitat's  impact  score  from  Case  7. 

CASE  9:  WINTER,  CRUDE  OIL,  50,000  BBLS  -  IMPACT  SCORE  7,615 

THE  PELAGIC  HABITAT  contributed  22  percent  (1,680)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  the  change  in  impact  score  for  this 
habitat  from  Case  8  is  accounted  for  by  the  following  species: 


Phytoplankton 

reduced 

to 

77  from 

164 

7oopl ankfon 

reduced 

to 

77  from 

164 

Ichthyop lankton 

reduced 

to 

26  from 

55 
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Floating  Seaweed 

reduced 

to 

20 

from 

80 

Pacific  Sandlance 

reduced 

to 

9 

from 

82 

Herring 

reduced 

to 

729 

from 

1 ,289 

Smelt 

reduced 

to 

82 

from 

145 

Rainbow/Steel  head  Trout 

reduced 

to 

82 

from 

145 

Dolly  Varden 

reduced 

to 

164 

from 

290 

Seabirds 

reduced 

to 

137 

from 

242 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  51  percent  (3,886) 
of  the  impact  score  for  this  case.  With  minor  exception,  the  increase  in 
impact  score  for  this  habitat  from  Case  3  is  accounted  for  by  the  following 
species: 


King  Crab 

increased 

to 

1 ,400  from 

638 

Tanner  Crab 

increased 

to 

1 ,400  from 

638 

Scallops 

increased 

to 

400  from 

182 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  21  percent  (1,589)  of  the 
impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat  from 
Case  8  is  accounted  for  by  the  following  species: 


S ho rebirds 

increased 

to 

46  from 

21 

Sea  Ducks 

increased 

to 

273  from 

128 

Greenl ings 

reduced 

to 

18  from 

164 

Herring 

reduced 

to 

638  from 

1,128 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  5  percent  (400)  of  the 
impact  score  for  this  habitat  from  Case  8  is  accounted  for  by  the  following 
species: 
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Shorebirds 


increased  to  46  from  20 


Hardshell  Bivalves  reduced  to  170  from  364 

Crustaceans  reduced  to  26  from  55 

Gastropods  reduced  to  38  from  82 

THE  TERRESTRIAL  HABITAT  contributed  1  percent  (60)  of  the  impact  score 
for  this  case.  The  increase  in  impact  score  for  this  habitat  from  Case  8 
is  accounted  for  by  the  following  species: 

Other  Mammals  increased  to  12  from  0 

Raptors  increased  to  30  from  0 

CASE  10:  WINTER,  DIESEL-2,  10,000  BBLS  -  IMPACT  SCORE  6,628 


THE  PELAGIC  HABITAT  contributed  37  percent  (2,455)  of  the  impact  score 
tor  tnis  case.  With  minor  exceptions,  the  change  in  impact  score  for  this 
habitat  from  Case  9  is  accounted  for  by  the  following  species: 


Phytoplankton 
Zooplankton 
Ichthyopl ankton 
Pacific  Sandlance 
Herring 
Srnel  t 

Rairibow/Steelhead 
Dolly  Varden 
Hurbor  Seal 
Sea  Otter 


increased 
increased 
increased 
increased 
increased 
increased 
Trout  increased 
increased 
reduced 
reduced 


to 

164 

from 

77 

to 

164 

from 

77 

to 

55 

from 

26 

to 

38 

from 

9 

to 

1 ,289 

from 

729 

to 

145 

from 

82 

to 

',0 

from 

82 

to 

290 

from 

164 

to 

0 

from 

30 

to 

0 

from 

242 
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THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  30  percent  (2,017) 
of  the  Impact  score  for  this  case.  With  minor  exceptions,  the  decrease  In 
Impact  score  for  this  habitat  from  Case  9  is  accounted  for  by  the  following 
species: 


Greenl ings 

reduced 

to 

18 

from 

77 

Walleye  Pollock 

reduced 

to 

18 

from 

77 

King  Crab 

reduced 

to 

638 

from 

1,400 

Tanner  Crab 

reduced 

to 

638 

from 

1,400 

Scallops 

reduced 

to 

182 

from 

400 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  28  percent  (1,877)  of  the 
Impact  score  for  this  case.  All  species  in  this  habitat  were  changed  in 
Impact  from  Case  9.  The  scores  for  this  case  were  as  follows: 


Greenl ings 

increased 

to 

72 

from 

18 

Herring 

increased 

to 

1 ,400 

from 

638 

Intertidal  Seaweed 

reduced 

to 

0 

from 

18 

Sessile  Marine  Invertebrates 

reduced 

to 

43 

from 

91 

Miscellaneous  Crustaceans 

reduced 

to 

85 

from 

182 

Other  Invertebrates 

reduced 

to 

128 

from 

273 

Shorebirds 

reduced 

to 

21 

from 

46 

Sea  Ducks 

reduced 

to 

128 

from 

273 

Marine  Mammal  Rookeries 

reduced 

to 

0 

from 

50 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  4  percent  (261)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact  score 
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for  this  habitat  from  Case  9  Is  accounted  for  by  the  following  species: 

Smelt  reduced  to  24  from  102 

Shorebirds  reduced  to  5  from  46 

THE  TERRESTRIAL  HABITAT  contributed  less  than  1  percent  (13)  of  the 
Impact  score  for  this  case.  The  decrease  In  impact  score  for  this  habitat 
from  Case  9  is  accounted  for  by  the  following  species: 


Other  Marrmals 

reduced 

to 

0 

from 

12 

Raptors 

reduced 

to 

0 

from 

30 

CASE  11:  SUMMER,  CRUDE  OIL,  1,000  BBLS  -  IMPACT  SCORE  -  6,617 

THE  PELAGIC  HABITAT  contributed  20  percent  (1,295)  of  the  impact  score 
in  this  case.  The  crab  larvae  and  salmon  species,  which  were  not  present  in 
Case  10,  account  for  an  increase  of  184  In  impact  score.  Other  changes  in 
impact  score  for  this  habitat  were  for  the  following  species: 


Sea  Otter 

increased 

to 

30 

from 

0 

Seabirds 

increased 

to 

200 

from 

137 

Phytoplankton 

reduced 

to 

30 

from 

164 

Zooplankton 

reduced 

to 

30 

from 

164 

Ichthyoplankton 

reduced 

to 

20 

from 

55 

Pacific  Sandlance 

reduced 

to 

0 

from 

38 

Herring 

reduced 

to 

480 

from 

1,289 

Smelt 

reduced 

to 

96 

from 

145 

Rainbow/Steel  head  Trout 

reduced 

to 

77 

from 

145 

Dol ly  Varden 

reduced 

to 

128 

from 

290 
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THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  21  percent  (1,408)  of  the 
Impact  score  for  this  case.  This  habitat  was  not  impacted  in  Case  10.  The 
entire  habitat  impact  score  adds  to  the  total  for  this  case.  The  main  con¬ 
tributing  species  were  Dungeness  crab  (425),  shrimp  (600)  and  other  marine 
invertebrates  (128). 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  18  percent  (1,203) 
of  the  impact  score  for  this  case.  With  minor  exceptions,  the  change  in 
impact  score  for  this  habitat  from  Case  10  is  accounted  for  by  the  following 
species: 


Floating  Seaweed 

increased 

to 

20 

from 

not  present 

Chum  Salmon 

increased 

to 

16 

from 

not  present 

Pacific  Halibut 

increased 

to 

150 

from 

128 

Subtidal  Seaweed 

increased 

to 

20 

from 

0 

Other  Flatfish 

reduced 

to 

24 

from 

51 

Rockf is  h 

reduced 

to 

36 

from 

77 

Other  Marine  Fish 

reduced 

to 

20 

from 

48 

Kinq  Crab 

reduced 

to 

298 

from 

638 

Tanner  Crab 

reduced 

to 

298 

from 

638 

Scallops 

reduced 

to 

85 

from 

182 

Other  Marine  Invertebrates 

reduced 

to 

150 

from 

219 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed 

impact  score  for  this  case.  This  habitat  was  not 

16  percent  (1,044)  of  the 

impacted  in  Case  10.  The 

entire  habitat  impact  score  adds  to  the 

total  for 

th  * 

case. 

The  main  con- 
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Ichthyoplankton 
Pacific  Sandlance 
Herring 
Sockeye  Salmon 
Pink  Salmon 

Rainbow/Steel head  Trout 
Dolly  Varden 
Harbor  Seal 


Increased  to 
Increased  to 
Increased  to 
Increased  to 
Increased  to 
Increased  to 
Increased  to 
reduced  to 


85  from  20 
36  from  0 
1.093  from  510 
64  from  15 
153  from  36 
164  from  77 
273  from  128 
0  from  50 


THE  SUBTIDAL  SANO/HUD  HABITAT  contributed  24  percent  (2,601)  of  the 
Impact  score  for  this  case.  With  a  minor  exception,  the  change  In  Impact 
score  for  this  habitat  from  Case  5  Is  accounted  for  by  the  following  species 


Dungeness  Crab 
Shrimp 

Pacific  Sandlance 
Razor  Clams 
Other  Bivalves 
Other  Marine  Invertebrates 


Increased  to 
Increased  to 
reduced  to 
reduced  to 
reduced  to 
reduced  to 


911  from  425 
1 ,367  from  600 
9  from  36 
80  from  400 
24  from  120 
120  from  600 


THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  11  percent  (1,164) 
of  the  Impact  score  for  this  case.  With  minor  exceptions,  the  decrease  In 
impact  score  for  this  habitat  from  Case  6  Is  accounted  for  by  the  following 
species: 


Floating  Seaweed 
Subtidal  Seaweed 


reduced 

to 

0 

from 

80 

reduced 

to 

0 

from 

20 
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Pacific  Halibut 
Other  Flatfish 
Scallops 


reduced  to  150  from  300 
reduced  to  24  from  48 
reduced  to  85  from  400 


THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  19  percent  (2,080)  of  the 
impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat  from 
Case  6  is  accounted  for  by  the  following  species: 


Pacific  Sandlance 

Softshell  Bivalves 

Invertebrate  Infauna 

Marine  Mammal  Rookeries 

Shorebirds 

Geese 

Ducks 

Swans 


increased 

to 

145 

from 

38 

reduced 

to 

483 

from 

600 

reduced 

to 

273 

from 

600 

reduced 

to 

0 

from 

30 

reduced 

to 

128 

from  600 

reduced 

to 

24 

from 

102 

reduced 

to 

30 

from 

128 

reduced 

to 

30 

from 

128 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  14  percent  (1,486)  of  the 
impact  score  for  this  case.  With  a  minor  exception,  the  change  in  impact 
score  for  this  habitat  from  Case  6  is  accounted  for  by  the  following  species: 


Herring 

Miscellaneous  Crustaceans 
Other  Invertebrates 
Intertidal  Seaweed 


increased  to  957  from  446 
increased  to  85  from  20 
increased  to  191  from  45 
reduced  to  0  from  60 


Sessile  Marine  Invertebrates  reduced  to  43  from  200 
Shorebirds  reduced  to  60  from  300 
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THE  INTERTIDAL  COBBLE/GRAVEl  HABITAT  contributed  7  percent  (756)  of  the 
Impact  score  for  this  case.  With  a  minor  exception,  the  change  in  impact 
score  for  this  habitat  from  Case  6  is  accounted  for  by  the  following  species: 


Hardshell  Bivalves 

Increased  to 

364  from 

170 

Gastropods 

increased  to 

77  from 

18 

Intertidal  Seaweed 

redu  :ed  to 

0  from 

60 

Shorebirds 

reduced  to 

60  from 

300 

THE  TERRESTRIAL  HABITAT  contributed  less  than  1 

percent  (40)  of  the 

impact  score  for  this  case.  All 

Impacted  species  were  reduced  from  their 

scores  in  Case  6.  The  changes  for  this  habitat  were 

as  follows: 

Strand  Vegetation 

reduced  to 

10  from 

43 

Other  Vegetation 

reduced  to 

30  from 

60 

Other  Mammals 

reduced  to 

0  from 

12 

Raptors 

reduced  to 

0  from 

50 

Other  Birds 

reduced  to 

0  from 

20 

CASE  8:  WINTER.  DIESEL-2,  50.000  BBLS  -  IMPACT  SCORE 

7.623 

THE  PELAGIC  HABITAT  contributed  36  percent  (2.769)  of  the 

Impact  score 

for  this  case.  The  species  which 

are  absent  from  this  habitat  in  Winter  at 

this  site  (crab  larvae  and  all  salmon)  account  for  a 

decrease  of  420  in 

impact  score  from  Case  7  in  this 

habitat.  The  following  species 

received 

significantly  higher  scores: 

Phytoplankton 

increased  to 

164  from 

128 

Zooplankton 

Increased  to 

164  from 

128 
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Phytoplankton 

increased 

to 

72 

from 

30 

Zooplankton 

increased 

to 

72 

from 

30 

Herrinq 

increased 

to 

72° 

from  480 

Polly  Varden 

increased 

to 

164 

from 

120 

Harbor  Seal 

increased 

to 

30 

from 

0 

Sea  Otter 

increased 

to 

137 

from 

0 

Seabirds 

reduced 

to 

64 

from  200 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  37  percent  (1,623) 
of  the  impact  score  for  this  case.  With  minor  exceptions,  the  change  in 
impact  score  for  this  habitat  from  Case  12  is  accounted  for  by  the  following 
species: 


Gr  eeril  i  rigs 
Rockf i sh 
Walleye  Pollock 
Other  Marine  Pish 
Scallops 

Other  Marine  Invertebrates 
Pacific  Halibut 


increased  to  72  from  30 
increased  to  72  from  36 
increased  to  72  from  36 
increased  to  48  from  20 
increased  to  400  from  85 
increased  to  219  from  160 
reduced  to  120  from  150 


THE  INTERTIDAL  ROCKY  HABITAT  contributed  21  percent  (909)  of  the  impact 
score  for  this  case.  With  minor  exceptions,  the  increase  in  impact  score  for 
this  habitat  from  Case  12  is  accounted  for  by  the  following  species: 

Miscellaneous  Crustaceans  increased  to  85  from  20 
Other  Invertebrate^  increased  to  273  from  45 
Henri nu  reduced  to  298  from  420 
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THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  8  percent  (355)  of  the 


impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact 
score  for  this  habitat  from  Case  12  is  accounted  for  by  the  following 
spec ies : 


Smel  t 

Crustaceans 

Shorebirds 


increased  to  96  from  48 
reduced  to  24  from  48 
reduced  to  21  from  64 


THE  TERRESTRIAL  HABITAT  contributed  1  percent  (60)  of  the  impact  score 
for  this  case.  The  decrease  in  impact  score  for  this  habitat  from  Case  12 
is  accounted  for  by  the  following  species: 


Strand  vegetation 
Other  Vegetation 
Raptors 
Other  Birds 


not  present  from  40 
reduced  to  18  from  30 

reduced  to  30  from  60 

reduced  to  0  from  20 


CASE  14:  WINTER,  DIESEL-2,  1,000  BBLS  -  IMPACT  SCORE  ? ,959 


THE  PELAGIC  HABITAT  contributed  49  percent  (1,925)  of  the  impact  store 
for  this  case.  With  minor  exceptions,  the  change  in  impact  score  for  this 
habitat  from  Case  13  is  accounted  for  by  the  following  species: 


Pacific  Sandlance 

Herring 

Smel  t 

Harbor  Seal 
Sea  Otter 


increased  to  36  from  9 
increased  to  1,289  from  729 
increased  to  82  from  38 
reduced  to  0  from  30 
reduced  to  0  from  137 
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the  SUBTIDAL  RO C K/ COBBLE /  G RA_V  EL_ _H_ABJ_T_A T  contributed  28  percent  (1,107) 
of  the  impact  score  for  this  case.  The  change  in  impact  score  for  this  habi¬ 
tat  fron  Case  13  is  accounted  for  by  the  fol lowing  species: 


Other  Flatfish 
Greenl inqs 
Wal leye  Pol  lock 
Seal  lops 

Other  Marine  Invertebrates 


increased  to  48  from  12 
reduced  to  18  from  72 
reduced  to  18  from  72 
reduced  to  85  from  400 
reduced  to  102  from  219 


THE  INTERTIDAL  ROCKY  HABITAT  contributed  18  percent  (696)  of  the  impact 
score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact  score  for 
this  habitat  from  Case  13  is  accounted  for  by  the  following  species: 

Other  Invertebrates  reduced  to  120  from  273 
Shorebirds  reduced  to  20  from  46 


THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  6  percent  (231)  of  the 
impact  score  for  this  case.  The  decrease  in  impact  score  for  this  habitat 
from  Case  13  is  accounted  for  by  the  following  species: 


Intertidal  Seaweed 

reduced 

to 

0  from 

18 

Smel  t 

reduced 

to 

24  from 

96 

Crustaceans 

reduced 

to 

6  from 

24 

Shorebi rds 

reduced 

to 

5  from 

21 

SUMMER,  GASOLINE,  50,000  BBLS 

-  IMPACT 

SCORE 

2,962 

THE  PELAGIC  HABITAT  contributed  4?  percent  (1,243)  of  the  impact 
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'core  for  this  case.  The  species  which  are  present  in  this  habitat  in  Summer, 
but  not  in  Winter,  account  for  an  increase  of  337  in  impact  score.  Other 
species  contributing  to  the  change  at  impact  score  from  Case  14  are  as  fol¬ 
lows  : 


Sea  Otter 

increased 

to 

30 

from 

0 

Phytoplankton 

reduced 

to 

30 

from 

77 

Zooplankton 

reduced 

to 

30 

from 

77 

Floating  Seaweed 

reduced 

to 

0 

from 

20 

Pacific  Sandlance 

reduced 

to 

9 

from 

36 

Herring 

reduced 

to  480 

from 

1,289 

Dolly  Varden 

reduced 

to 

128 

from 

164 

Seabirds 

reduced 

to 

0 

from 

64 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  25  percent  (736)  of  the 
impact  score  for  this  case.  This  habitat  was  not  impacted  in  Case  14.  The 
entire  habitat  impact  score  adds  to  the  total  for  this  case.  The  main  con¬ 
tributing  species  were  Dungeness  Crab  (100)  and  shrimp  (600). 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  12  percent  (343)  of 
the  impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact 
score  for  this  habitat  from  Case  14  is  accounted  for  by  the  following  species: 


Other  Marine  Invertebrates 

increased 

to 

170  from 

102 

Pacific  Halibut 

reduced 

to 

0  from 

120 

Other  Flatfish 

reduced 

to 

0  from 

48 

Rockfish 

reduced 

to 

0  from 

72 
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Other  Marine  F ish 

reduced 

to 

0 

from 

40 

King  Crab 

reduced 

to 

0 

f  rom 

298 

Tanner  Crab 

reduced 

to 

70 

from 

298 

Scallops 

reduced 

to 

20 

from 

85 

THE  INTERTIDAL  SANO/MUO  HABITAT  contributed  2  percent  (60)  of  the 
impact  score  for  this  habitat.  This  habitat  was  not  impacted  in  Case  14. 

The  entire  habitat  impact  score  adds  to  the  total  for  this  case.  The  only 
contributing  species  were  softshell  bivalves  (30)  and  invertebrate  infauna  (30). 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  9  percent  (260)  of  the  impact 
score  for  this  case.  With  a  minor  exception,  the  change  in  impact  score  for 
this  habitat  from  Case  14  is  accounted  for  by  the  following  species: 


Sessile  Marine  Invertebrates 

increased 

to 

90 

from 

40 

Herring 

reduced 

to 

105 

from 

298 

Miscellaneous  Crustaceans 

reduced 

to 

20 

from 

80 

Other  Invertebrates 

reduced 

to 

45 

from 

120 

Shor^bi rds 

reduced 

to 

0 

from 

20 

Sea  DucFs 

reduced 

to 

0 

from 

120 

THE  INTERTIDAL  COBBLE/GRAVEL  HARITAT  contributed  9  percent  (280)  of  the 
impact  score  for  this  case.  With  a  minor  exception,  the  change  in  impact 
score  for  this  habitat  is  accounted  for  by  the  following  species: 

Smelt  increased  to  192  from  24 

Crustaceans  increased  to  48  from  6 
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Hardshell  Bivalves 

reduced 

to 

40 

from 

160 

Gastropods 

reduced 

to 

0 

f  rom 

36 

THE  TEPRESTRML  HABITAT  contributed  1  percent  (40)  ot  the  impact  score 
for  this  case.  This  habitat  was  not  impacted  in  Case  14.  The  entire  habitat 
impact  score  adds  to  the  total  for  this  case.  The  only  contributing  species 
were  strand  vegetation  MO)  and  other  vegetation  (30). 

c  ASE  16:  W I  NT ER ,  BUNKE R -C,  50,000  BBLS  _  IMPACT  SCORE  2, 7 1 1 

THE  TERRESTRIAL  HABITAT  contributed  54  percent  (1,458)  of  the  impact 
score  for  this  case.  The  species  not  present  in  this  habitat  in  Winter 
account  for  a  decrease  of  337  from  the  impact  score  of  ^ase  15.  Other 
species  contributing  to  the  change  in  impact  .ore  ror  this  case  were  as 
lows : 


Phytoplankton 

increased 

to 

77 

from 

30 

Zooplankton 

increased 

to 

77 

from 

30 

Floating  Seaweed 

increased 

to 

20 

from 

0 

Herr i ng 

increased 

to 

729 

from 

480 

Dolly  Varden 

increased 

to 

164 

from 

128 

Harbor  Seal 

increased 

to 

30 

from 

0 

Sea  Otter 

increased 

to 

137 

from 

30 

Seabirds 

increased 

to 

64 

from 

0 

Smel  t 

reduced 

to 

38 

from 

96 

THE  SUBTIDAL  ROCK/CQBBI E/GRAVLL  HABITAT  contributed  46  percent  (1  ,253) 
of  the  impact  score  for  this  case.  All  species  in  tty's  habitat  had  increased 
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impact  scores  from  Case  15.  The  results  for  this  habitat  were  as  follows: 


Subtidal  Seaweed 

increased 

to 

1? 

from 

0 

Pacific  Halibut 

increased 

to 

128 

from 

0 

Other  Flatfish 

increased 

to 

48 

f  r  or 

0 

Greenl inqs 

increased 

to 

77 

from 

30 

Rockf ish 

increased 

to 

77 

from 

0 

Wa 1 1  eye  Pol  lock 

increased 

to 

77 

from 

36 

Other  Marine  Fish 

increased 

to 

51 

f  rom 

0 

King  Crab 

increased 

to 

298 

from 

0 

Tanner  Crab 

increased 

to 

298 

from 

70 

Scallops 

increased 

to 

85 

from 

20 

Other  Marine  I nvertebrates 

reduced 

to 

102 

from 

170 

CASE  17:  SUMMER,  DIESEL-2,  100  BBLS  -  ESTIMATED  SCORE  2,020 

THE  PELAGIC  HABITAT  contributed  25  percent  (505)  of  the  score  for  this 
case.  The  species  contributing  significantly  to  this  score  were  judged  to  be 
herring,  pink  salmon,  rainbow/steel head  trout,  Dolly  Varden,  and  seabirds. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  24  percent  (485)  of  this 
score  for  this  case.  The  species  contributing  significantly  to  this  score 
were  judged  to  be  Dungeness  crab  and  shrimp. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  10  percent  (202)  of 
the  score  for  this  case.  The  species  contributing  significantly  to  this 
score  were  judged  to  be  king  crab.  Tanner  crab  and  other  marine  invertebrates. 
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THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  19  percent  (384)  of  the 


score  for  this  case.  The  species  contributing  significantly  V  this  score 
were  judged  to  be  razor  clams,  so^tshell  bivalves,  invertebrate  infauna  and 
shorebi rds . 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  14  percent  (2R3)  of  the  sore 
for  this  case.  The  species  contributing  si gni f i cant 1 y  to  this  score  were 
judged  to  be  herring,  miscellaneous  crustaceans  and  other  invertebrates. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  7  percent  (141)  of  the 
score  for  this  case.  The  species  contributing  significantly  to  this  score 
were  judged  to  be  smelt,  hardshell  bivalves,  crustaceans  and  gastropods. 

THE  TERRESTRIA1  jBJTAT  contributed  1  percent  (20)  of  the  score  for  this 
case.  Only  minor  impacts  were  judged  to  occur  for  strand  and  other  vegetation. 

CASE  18:  WINTER,  CRUDE  OIL,  1,000  BBLS  -  IMPACT  SCORE  1,679 

THE  PELAGIC  HABITAT  contributed  49  percent  (813)  of  tne  impact  score  for 
this  case.  With  minor  exceptions,  the  decrease  in  impact  score  for  this  habi¬ 
tat  from  Case  16  is  accounted  for  by  the  following  species: 


Herring 

reduced 

to 

340 

from 

729 

Rainbow/Steel  head  Trout 

reduced 

to 

38 

from 

82 

Dolly  Varden 

reduced 

to 

77 

from 

164 

Harbor  Seal 

reduced 

to 

0 

from 

30 

Sea  Otter 

reduced 

to 

64 

from 

137 
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THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  51  percent  (861)  of 
the  impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact 
score  for  this  habitat  from  Case  16  is  accounted  for  by  the  following  species: 


Pacific  Halibut 

reduced 

to 

30 

from 

128 

Other  Flatfish 

reduced 

to 

12 

from 

48 

Greenl ings 

reduced 

to 

18 

from 

77 

Rockf i sh 

reduced 

to 

18 

from 

77 

Walleye  Pollock 

reduced 

to 

18 

from 

77 

Other  Marine  Fish 

reduced 

to 

12 

from 

51 

CASE  19:  SUMMER,  GASOLINE,  10,000  BBLS  -  IMPACT  SCORE  1,617 

THE  PELAGIC  HABITAT  contributed  57  percent  (921)  of  tne  impact  score 
for  this  case.  The  species  not  present  in  Winter  scenarios  account  for  an 
increase  of  184  in  impact  score  for  this  case.  Other  species  contributing 
significantly  to  the  change  in  score  from  Case  18  in  this  habitat  were  as 
follows: 


Ichthyoplankton 

increased 

to 

80 

from 

24 

Herring 

increased 

to 

480 

from  340 

Phytoplankton 

reduced 

to 

30 

from 

72 

Zooplankton 

reduced 

to 

30 

from 

72 

Floating  Seaweed 

reduced 

to 

0 

from 

20 

Rainbow/Steel  head  Trout 

reduced 

to 

18 

from 

38 

Dolly  Varden 

reduced 

to 

30 

from 

77 
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Sea  Otter 

reduced 

to 

30 

f  rom 

64 

Seabirds 

reduced 

to 

0 

from 

64 

THE  SUB TIDAL  SAND/MUD  HABITAT  contributed  11  percent  (186)  of  the 
impact  score  for  this  case.  This  habitat  was  not  impacted  in  Case  18.  The 
entire  score  is  an  addition  to  the  impact  in  this  habitat  for  this  case. 

The  main  contributing  species  were  shrimp  (150)  and  other  marine  inverte¬ 
brates  (30). 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  8  percent  (130)  of 
the  impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact 
score  for  this  habitat  from  Case  18  is  accounted  for  by  the  following 
species: 


King  Crab 

reduced 

to 

0 

from 

280 

Tanner  Crab 

reduced 

to 

0 

from 

280 

Seal  lops 

reduced 

to 

20 

from 

85 

Other  Marine  Invertebrates 

reduced 

to 

40 

from 

96 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  4  percent  (60)  of  the 
impact  score  *or  this  case.  This  habitat  was  not  impacted  in  Case  18.  The 
entire  score  is  an  addition  to  the  impact  in  this  habitat  for  this  case. 

The  only  contributing  species  were  softshell  bivalves  (30)  and  invertebrate 
infauna  (30). 

THE  INTERTIDAL  ROCK  HABITAT  contributed  13  percent  (210)  of  the  impact 
score  for  this  case.  This  habitat  was  not  impacted  in  Case  18.  The  entire 
score  is  an  addition  to  the  impact  in  this  habitat  for  this  case.  The  only 
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contributing  species  were  herring  105),  sessile  marine  invertebrates  (40), 
Miscellaneous  crustaceans  (20),  and  other  invertebrates  (45). 

THE  INTERtIDAl  COBBLE/GRAVEL  HABITAT  contributed  6  percent  (100)  of  the 
impact  score  for  this  case.  This  habitat  was  not  impacted  in  Case  18.  The 
entire  score  is  an  addition  to  the  impact  in  this  habitat  for  this  case. 

The  only  contributing  species  were  smelt  (48),  hardshell  bivalves  (40)  and 
crustaceans  (121. 

THE  TERRESTRIAL  HABITAT  contributed  1  percent  (10)  of  the  impact  score 
for  this  case.  Only  strand  vegetation  (10)  was  judged  to  have  any  impact 
score  for  this  habitat  in  this  case. 

CASE  20:  WINTER,  BUNKER-C,  10,000  BBLS  -  IMPACT  SCORE  1,530 

THE  PELAGIC  HABITAT  contributed  53  percent  (806)  of  the  impact  score 
for  this  case.  Crab  larvae  and  the  salmon  species  were  not  present  in  this 
case.  The  other  species  with  significant  changes  in  impact  score  for  this 
habitat  from  Case  19  were  as  follows: 


Phytoplankton 

increased 

to 

77 

from 

30 

Zooplankton 

increased 

to 

77 

from 

30 

Floating  Seaweed 

increased 

to 

20 

from 

0 

Rainbow/Steel  head  Trout 

increased 

to 

38 

from 

18 

Dolly  Varden 

increased 

to 

77 

from 

30 

Sea  Otter 

increased 

to 

64 

from 

30 

Seabirds 

increased 

to 

60 

from 

0 
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Ichthyoplankton  reduced  to  26  from  80 

Herrina  reduced  to  340  from  480 

THE  SUBTIDAL  POCK/CGBBLE  GRAVEL  HABITAT  contributed  47  percent  (724) 
of  fhe  imoact  <;core  for  this  case.  With  minor  exceptions,  the  change  in 
impact  score  ror  this  habitat  from  Case  1?  is  accounted  for  by  the  following 
spec  es : 


Pacific  Hal ibut 

increased 

to 

120 

from 

0 

Greenl i nqs 

increased 

to 

72 

from 

30 

Rockf i sh 

increased 

to 

72 

from 

0 

Walleye  Pollock 

increased 

to 

72 

from 

36 

Other  Marine  Fish 

increased 

to 

48 

from 

0 

Kinq  Crab 

increased 

to 

70 

from 

0 

"anner  Crab 

increased 

to 

70 

from 

0 

Seal  lops 

increased 

to 

80 

from 

20 

Other  Marine  Invertebrates 

increased 

to 

96 

from 

40 

CASE  21:  WINTER,  BUNKER-C,  1,000  BBLS  -  IMPACT  SCORE  887 

THE  PELAGIC  HABITAT  contributed  66  percent  (583)  or  the  impact  score 
for  this  case.  With  minor  exceptions,  the  decrease  in  impact  score  for  this 
habitat  from  Case  20  is  accounted  for  by  the  following  species: 

Herring  reduced  to  320  from  340 

9a  inbow/Steel  head  Trout  reduced  to  9  from  38 

Dolly  Varden  reduced  to  18  from  77 
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Sea  Otter 


reduced 


to  15  from  64 


Seabirds  reduced  to  15  from  60 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  34  percent  (304)  of 
the  impact  score  for  this  case.  The  decrease  in  impact  score  for  tin's  habi¬ 
tat  from  Case  20  is  accounted  for  by  the  following  species: 


Pacific  Halibut 

reduced 

to 

30 

from 

120 

Greenl ings 

reduced 

to 

18 

from 

7'.’ 

Rockf i sh 

reduced 

to 

18 

from 

72 

Walleye  Pollock 

reduced 

to 

18 

from 

72 

Other  Marine  Fish 

reduced 

to 

12 

from 

48 

Scallops 

reduced 

to 

20 

from 

80 

Other  Marine  Invertebrates 

reduced 

to 

24 

from 

96 

CASE  22:  WINTER,  GASOLINE,  50,000  BBLS  -  IMPACT  SCORE  837 

THE  PELAGIC  HABITAT  contributed  64  percent  (539)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  the  change  in  impact  score  for  this 
habitat  from  Case  21  is  accounted  for  by  the  following  species: 


Phytoplankton 

reduced 

to 

18 

from 

72 

Zooplankton 

reduced 

to 

18 

from 

72 

Floating  Seaweed 

reduced 

to 

0 

from 

20 

Smel  t 

increased 

to 

36 

from 

9 

Rainbow/Steel  head  Trout 

increased 

to 

38 

from 

9 

Dolly  Varden 

increased 

to 

77 

from 

18 
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THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  27  percent  (228)  of 
the  Impact  score  for  this  habitat  from  Case  Cl  and  is  accounted  for  by  the 
following  species: 

Other  Marine  Invertebrates  increased  to  102  from  24 

Pacific  Halibut  reduced  to  0  from  30 

King  Crab  reduced  to  0  ^rom  70 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  5  percent  (40)  of  the  impact 
score  for  this  case.  Only  sessile  marine  invertebrates  (40)  contributed  to 
the  impact  score  in  this  habitat. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  7  percent  (30)  of  the 
impact  score  for  this  case.  Only  smelt  (24)  and  crustaceans  (6)  contributed 
to  the  impact  score  in  this  habitat. 

The  impact  scores  for  Cases  22  through  32  range  from  791  down  to  21. 

The  spill  sizes  for  these  cases  are  10,000  barrels  of  gasoline  in  the  Winter, 
1,000  barrels  of  gasoline  in  both  seasons,  and  1 00  barrels  for  all  spills. 

The  array  of  these  scores  is  shown  as  follows: 


SPILL  S 

I  Z  E  B  Y 

S  E  A  S  0 

N 

10,000  BBLS 

1 ,000 

BBLS 

100 

BBLS 

SPILL  TYPE 

WINTER 

SUMMER 

WINTER 

SUMMER 

WINTER 

Diesel-2 

Case  10 

Case  7 

Case  14 

Case  17 

661 

Crude  Oil 

Case  13 

Case  11 

Case  18 

791 

361 

Bunker  C 

Case  20 

Case  12 

Case  21 

436 

187 

Gasoline 

527 

450 

142 

40 

21 
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The  relatively  low  scores  for  those  cases  and  the  minor  differences  between 
cases  make  case-by-case  comparison  of  this  site  have  little  meaning.  These 
cases  were  jud^d  to  be  in  the  minimum  impact  range  and  cleanup  scenarios 
are  not  addre .  ••  to  these  smaller  spills.  The  Summer  cases  are  a  moderately 
higher  set  of  scores  than  the  Winter  cases.  This  is  accounted  for  in  the 
Summer  spill  trajectory,  which  carries  the  spill  to  a  greater  number  of 
habitats,  and  the  greater  abundance  of  organisms  present  during  Summer. 
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(6)  KAMISHAK  BAY 

Kamishak  Bay  Is  located  in  the  western  side  of  lower  Cook  Inlet  The 
Bay  is  sheltered  on  the  west  and  south  by  mountains  of  the  Aleutian  Range. 
Augustine  Island  is  an  active  volcano  lying  in  the  northern  and  outer  portion 
of  Kamishak  Bay,  bordering  Cook  Inlet  proper.  The  spill  site  was  located  at 
59°11.1I'N  latitude  and  1 53°43 . 79 ' W  longitude,  about  It  miles  southwest  of 
Augustine  Island  (Figure  2-3?  ). 

(a)  PHYSICAL  CHARACTERISTICS 

Cook  Inlet  is  characterized  as  being  in  the  Transitional  Climatic  Zone, 
with  lower  Cook  Inlet  strongly  influenced  by  the  Maritime  Climate  of  the  Gulf 
of  Alaska.3 

TEMPERATURES 

Climatic  data  for  the  western  side  of  Cook  Inlet  are  sporadic  south  of 
Tyonek.  Temperatures  are  expected  to  be  similar  to  those  for  Port  Graham 
located  on  the  eastern  portion  of  lower  Cook  Inlet.  Summer  temperatures  should 

range  from  35°F  to  60°F  and  Winter  temperatures  from  15°F  to  45°F.  Sea  ice 

?  7 

is  not  normally  present  in  Winter  sufficient  to  impede  navigation/ 

SURFACE  WINDS 

Prevailing  winds  in  Cook  Inlet  are  northerly  in  Winter  and  southerly  in 
Summer.  ’’  Downslope  drainage  from  the  Aleutian  range  can  result  in  wide 

3 

variation  of  wind  in  short  distances.  Representative  winds  at  the  spill  site 
were  chosen  as  north  at  8.0  knots  during  Winter  and  southeast  at  9.0  knots 
during  Summer. 
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NOTE:  The  broken  line  is  the  10  fathom  (60  feet)  contour.  Scale  can  be 

determined  from  an  axis  of  the  spill  site  cross  (equals  about  2  miles 
or  3.3  km). 
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SURFACE  CURRENTS 


The  COAST  pilot*  and  the  TIDAL  CURRENT  TABLES*  have  little  information 
on  Kamishak  Bay,  possibly  because  the  south  and  west  parts  of  the  Bay  are 
shallow  and  hazardous  for  vessel  operation.  As  contrasted  with  Offshore  Port 
Graham  on  the  other  side  of  Cook  Inlet,  the  Kamishak  Bay  vicinity  would  be  in¬ 
fluenced  by  outgoing  waters  from  Cook  Inlet  according  to  the  generalized 
current  patterns  (see  Figure  2-20)  for  Cook  Inlet. 

The  TIDAL  CURRENT  TABLES 9  provided  information  for  only  one  area  in  the 
study  location-— Iniskin  Bay  on  the  north  of  Kamishak  Bay--and  for  one 
adjacent  Bay— Chinitna  Bay  north  of  the  study  location.  This  information  is 
as  follows: 

MAXIMUM  CURRENTS 
(AVERAGE  VELOCITY) 

AREA  EBB  FLOOD 

_ VELOCITY  (DIRECTION)  VELOCITY(DIRECTION) 

Iniskin  Bay  l.t  .  (180°)  0.9  K  (000°) 

Chinitna  Bay  1.1  K  (080°)  1.0  K  (260°) 

Q 

The  COAST  PILOT  provided  the  following  local  information: 

_ AREA _  _ COMMENT _ 

West  of  Nordyke  Island  Currents  set  south-southwest  on  the  flood 

(western  Kamishak  Bay)  and  north-northeast  on  the  ebb. 

Iliamna  Bay  (north  of  Kamishak  Bay)  The  diurnal  tidal  range  is  14.5  ft  with 

currents  of  1  to  2  knots. 

From  this  limited  information,  MSNW  assumed  the  following  tidal  currents  for 
Kamishak  Bay  and  vicinity: 
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_ AREA _ 

Cook  Inlet  (east  of  Kamlshak  Bay) 

Kamlshak  Bay  (south  of  Augustine 
Island) 

West  and  North  of  Augustine  Island 
Iniskin  Bay  Vicinity 
East  of  Iniskin  Bay 


MAXIMUM 

(AVERA6E 

EBB 

VELOCITY (DIRECTION) 
2.55  K  (200°) 

1.10  K  (120°) 

1.10  K  (230°) 
1.20  K  (180°) 

1.10  K  (080°) 


CURRENTS 

VELOCITY) 

FLOOD 

VELOCITY (DIRECTION) 
2.15  K  (020°i 

1.00  K  (300°) 

1.00  K  (050°) 
0.90  K  (000°) 
1.00  K  (260°) 


(b)  BIOLOGICAL  CHARACTERISTICS 

The  region  in  the  vicinity  of  Kamlshak  Bay  is  a  biologically  rich  area 
somewhat  like  the  Port  Graham- Kachemak  Bay  vicinity  on  the  other  (eastern  side) 
of  lower  Cook  Inlet.  Information  is  generally  lacking  for  the  non-exploited 
Bay  proper,  with  crabs  an  important  resource  on  the  margin  of  where  Kamishak 
Bay  adjoins  lower  Cook  Inlet.  Information  is  generally  lacking  for  the  non- 
exploited  fauna  at  this  location  requiring  many  extrapolations  from  other 
areas. 

Resource  sunuiaries  are  shown  in  Figures  2-33  and  2-34  . 

FISHES 

SALMONOIDS  -  All  five  species  of  North  American  salmon  probably  Inhabit 
or  travel  through  this  area  to  and  from  other  portions  of  Cook  Inlet. 

Kamishak  Bay  is  probably  more  important  as  a  rearing  area  for  juvenile  salmon 
than  as  a  place  of  adult  salmon  activity.  The  adult  commercial  catches  in 
Kamishak  Bay  are  low.  Average  catches  (1965-1971)  are  as  follows: 
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Waterfowl  and  Seabirds 
m  Wintering  Area 

Nesting-Molting  Area 
A  Seabird  Colony 

FIGURE  2-  33.  KAMISIIAK  BAY  CONCENTRATIONS  OF  SELECTED  RESOURCES. 

SOURCE:  Alaska  Department  of  Fish  and  Game,  ALASKA'S  WILM.lfk  AW  HABITAT 
January  1973.  * 
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Hr  own  Hoar 


rr 


ll_ j  Intensive  Usr/Spring 

Concentr.it. ion  on  fish  Streams 


HarEnr  Seal  Concent  met  ion 
□  Sea  Otter  Area 
CJ  Sri  Otter  Concentration 

(o)  So, i  Mon  Concentration/Rookery 
FIGURE  ?-  34.  KAMISHAK  BAY  CONCENTRATIONS  OF  SCI.ECTEO  RESOURCES. 

SOURCE :  Alaska  Department  of  Fish  an  I  Game,  /IMS:  WtWUFi:  AUD  l! A’. UP  AT, 
January  1973. 
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SALMON 

MEAN 

(RANGE) 

Sockeye 

7,239 

(  21  -  38,400) 

Coho 

159 

(  74  -  300) 

Pink 

52,403 

(2 , 945  -  208,325) 

Chum 

37,500 

(3,175  -  95,900) 

The  total  runs  would  be  something  greater  with  a  conservative  estimate  to 
be  twice  the  above  catch.  Estimates  are  difficult  with  the  little  Information 
located  on  fishing  effort  In  this  area. 

Salmon  runs  for  adults  would  be  from  mid-May  to  late  August  and  for 
juveniles  from  early  May  to  late  August.  Pink  and  chum  salmon  juveniles 
would  be  most  important  In  the  Kamlshak  Bay  vicinity  as  they  Inhabit  shallow 
waters  along  shorelines  during  the  Summer  months  (particularly  early  Summer) 
while  feevifng  and  prior  to  moving  out  Into  the  Gulf  of  Alaska. 

Salmon  spawning  (based  upon  limited  data)  appears  minimal  In  this  area 
with  the  exception  of  sizable  chum  salmon  runs  into  the  McNeil  River  (south¬ 
western  corner  of  the  Bay).  No  sockeye  salmon  systems  are  located  In  this 
part  of  Cook  Inlet. 10 

The  distribution  of  other  salmonlds  (Dolly  Varden  and  steelhead  trout) 
in  Cook  Inlet  is  not  well  understood;  however,  they  are  probably  In  Kamishak 
Bay.  Dolly  Varden  should  be  similar  In  general  location  and  timing  as  those 
at  the  Offshore  Port  Graham  location. 

The  McNeil  River  supports  a  significant  chum  salmon  sport  fishery.10 

PACIFIC  HALIBUT  -  This  bottom-dwelling  fish  Is  assumed  to  be  In  the 
outer  parts  of  Kamishak  Bay  (east  of  Augustine  Island)  in  lower  Cook  Inlet  — 
similar  to  those  across  the  Inlet  at  Port  Graham. 10  Some  regions  In  Kamishak 
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Cay  may  also  be  nursery  areas  for  juvenile  halibut.  Other  consents  about 
halibut  at  Port  Graham  would  also  be  applicable  here. 

PACIFIC  HERRING  in  Kamishak  Bay  are  not  specifically  mentioned,10  but 
they  would  be  expected  to  be  present.  Herring  would  be  expected  to  be  less 
abundant  at  Kamishak  Bay  as  compared  to  the  Port  Graham  vicinity.  Other  com¬ 
ments  on  herring  at  Port  Graham  would  be  applicable  here. 

SMFLT  (EULACHQN)  may  pass  through  Kamishak  Bay  on  their  way  to  upper 
Cook  Inlet.  Their  timing  and  behavior  would  be  similar  to  the  Port  Graham 
vicinity.  Other  smelt  (capelin)  may  utilize  gravel  beaches  in  the  Bay  to 
spawn  in  early  Spring. 

OTHER  MARINE  r I SHES  -  Numerous  flatfish,  sculpins,  and  greenllngs  would 
also  be  assumed  to  be  located  in  Kamishak  Bay. 

SHELLFISHES 

KING  CRAB  are  shown  off  Kamishak  Bay  in  the  mouth  of  Cook  Inlet.10 
Commercial  landings  in  the  Kamishak  District  for  1971  Indicated  catches  greater 
in  this  district  than  for  the  Southern  District,  including  the  Port  Graham 
vicinity.  These  data  indicated  more  adults  were  caught  in  August  and 
September  (1,007,566  and  916,419  lbs,  respectively),  but  more  effort  was 
also  expended.10  No  catches  are  indicated  for  April  through  July  when  the 
fishery  may  not  be  operational. 

See  Port  Graham  comments  on  the  biology,  life  history,  and  vulner¬ 
ability  of  these  crabs. 

TANNER  CRAB  are  very  abundant  in  the  lower  part  of  Cook  Inlet  to  the 
east  of  Kamishak  Bay.16  Commercial  landings  in  the  Kamishak  District  for  1971 
inaicate  comparable  catches  to  the  Southern  District.^6  Catches  were  landed 
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in  all  months  except  August,  September,  November,  and  December,  with  maximum 
landings  in  Ma> ,  June,  and  July  (175,22,  349,115,  and  268,925  lbs,  respec¬ 
tively).10  No  effort  information  was  given  to  interpret  these  data  as  to  the 
timing  of  tanner  crab  abundance  in  the  Kamishak  District.10  Greater  numbers 
of  tanner  crabs  are  taken  in  the  deeper  waters  of  the  mouth  of  Cook  Inlet 
midway  between  Augustine  and  Barren  Islands.10 

Comments  on  tanner  crab  biology,  life  history,  and  vulnerability  to 
oil  would  be  comparable  to  those  given  in  the  Port  Graham  location  descrip¬ 
tion. 

DUNGENESS  CRAB  were  no:  separated  by  landing  area  by  Evans10  so  that 
it  is  not  possible  to  accurately  define  Kamishak  Bay's  Importance  for  this 
species.  Kachemak  Bay  (adjacent  to  Port  Graham  and  across  Cook  Inlet)  is 
the  predominant  source  of  catches  during  June  through  October. 

Dungeness  crabs  were  assumed  to  be  in  the  Kamishak  Bay  vicinity,  par¬ 
ticularly  in  the  Spring  and  Summer  when  they  move  into  shallower  waters. 

Further  comments  on  this  crab's  biology,  life  history,  and  vulnera¬ 
bility  to  oil  are  given  in  the  Port  Graham  description. 

SHRIMP  are  similar  in  occurrence  to  Dungeness  crab,  with  the  Port 
Graham  vicinity  having  shrimp  in  greater  abundance  than  the  Kamishak  Bay  area, 
although  little  data  was  found  on  distribution.  Shrimp  are  abundant  on  the 
outer  edge  of  Kamishak  Bay  in  the  mouth  of  Cook  Inlet. ^  Some  shrimp  probably 
also  move  into  the  shallower  waters  of  Kamishak  Bay. 

Other  general  comments  about  Cook  Inlet  shrimp  species,  biology,  life 
history,  and  vulnerability  to  oil  are  given  in  the  Port  Graham  location 
description. 
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RAZOR  CLAMS  are  not  thought  to  be  abundant  in  Kamishak  Bay  compared 
to  middle  Cook  Inlet  (Drift  River  vicinity);  however,  they  are  in  scattered 
sandy  beaches  on  the  west  shore  southward  of  Harriet  Point.^  A  heavy 
concentration  Is  on  the  northeast  side  of  Chlnltna  Bay  (just  north  of  the 
Kamishak  Bay  study  area}.^°  Razor  clams  were  assumed  to  be  In  scattered 
locations  in  parts  of  Kamishak  Bay. 

Commercial  effort  In  Kamishak  Bay  was  not  mentioned,10  and  sport  effort 
would  be  limited  because  of  the  remoteness  of  many  Kamishak  beaches  (excep¬ 
tions  by  shallow  draft  boats  and  float  planes). 

For  additional  comments  on  this  clam's  biology,  life  history,  and 
vulnerability  to  oil,  see  the  Drift  River  location  description. 

SCALLOPS  are  present  in  greatest  abundance  in  the  Kamishak  District 
between  Augustine  and  the  Barren  Islands  (east  of  Kamishak  Bay  proper).10 
Presently  all  districts  are  closed  to  comme*'cial  fisheries.10  The  only 
commercial  effort  on  scallops  in  1969  resulted  in  240  lbs  taken  from  the 
Kamishak  Bay. 

Hennick^1  indicated  that  most  scallops  in  the  Kodiak  area  spawned 
between  June  3rd  and  8th,  with  some  spawring  continuing  into  July.  Evans10 
reported  that  no  seasonal  movements  are  known  for  this  species. 

The  sensitivity  of  scallops  to  oil  in  the  laboratory  has  been  shown  to 
be  high;  however,  the  generally  deep  location  of  these  mollusks  suggests  that 

their  vulnerability  is  probably  similar  to  deepwater  shellfish  such  as  king 

.  10 
crab. 
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WATERFOWL 


As  indicated  for  the  other  two  Cook  Inlet  study  locations  (Drift  River 
and  Port  Graham),  little  quantitative  information  is  available  for  waterfowl 
in  Cook  Inlet.  Breeding  populations  of  waterfowl  and  seabirds  are  present 
along  the  entire  coast  of  Kamishak  Bay  and  Augustine  IslandJ7  This  area  is 
also  an  important  wintering  area  for  waterfowl  and  seabirds.^  Scoters, 
kittiwakes,  and  tufted  puffins  are  the  most  abundant  birds  in  Cook  Inlet. 

Common  species  in  the  Kamishak  vicinity  are  the  following:  fulmar,  wnite- 
winged  scoter,  surf  scoter,  common  eider,  and  the  glaucous-winged  qull,  from 
an  August  1972  survey.^  This  later  survey  rated  bird  abundance  in  the 
adjacent  Southern  District  of  Cook  Inlet  as  very  high. 

DUCKS  -  32  pair  of  breeding  ducks  per  square  mile  were  reported  in 

Game  Unit  9  (all  of  Alaska  Peninsula),^  although  the  Kamishak  Bay  area 

1 R 

would  be  expected  to  be  below  this.  Kamishak  Bay  is  also  an  overwintering 
area  for  some  ducks  J7  Ducks  inhabit  inshore  seas,  mud  flats,  and  estuar¬ 
ies  of  this  Bay. 

GEESE  utilize  the  nearshore  areas,  mud  flats,  and  estuaries  of  Kamishak 
Bay.  This  is  an  important  goose  nesting  area  and  is  also  important  as  a 
migration  route.  Numerous  species  are  involved  including  black  brant. 

SWANS  -  An  estimated  two  whistling  swans  occur  per  square  mile  in  one 
part  of  Gane  Unit  9.  Trumpeter  swans  (endangered)  breed  north  of  this  location 
in  Tuxedni  Bay  ^7  and  some  may  breed  in  this  part  of  Cook  Inlet. 

SEABIRDS  are  the  most  numerous  waterfowl  group  at  this  si«.‘.  and  are 
found  along  all  of  the  coastlines  of  Kamishak  Bay  and  Augustine  Island.  A 
colony  of  seabirds  exists  on  the  southeast  coast  of  Augustine  Island  and 
includes  fulmars,  Cassin's  auklet,  and  least  ouklet. 
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SHOREBIRDS  are  abundant  in  this  Bay,  with  heavy  Spring  and  Fall  mlgra- 

1 8 

tlon.17  The  area  has  a  heavy  migration  of  sandhill  cranes. 

General  waterfowl  coronents  for  Cook  Inlet  and  the  vulnerability  of 
waterfowl  to  oil  products  Is  discussed  with  the  Port  Graham  location  descrip¬ 
tion. 

MARINE  MAMMALS 

SEA  OTTERS  are  very  abundant  In  Kamishak  Bay,  particularly  on  the  north 
and  west  shores  of  Augustine  Island.1^  They  are  also  Indicated  as  present 
along  all  the  coast  areas  of  the  Bay  and  Island  except  for  the  southwestern 
shore  of  the  Bay.  The  estimated  population  is  1,000  otters  and  Increasing  In 
the  Augustine  Island-Paule  Bay  area.17  Additional  sea  otter  information 
is  discussed  with  the  Port  Graham  location  description. 

HARBOR  SEALS  are  shown  as  present  along  all  Kamishak  Bay  and  Augustine 
Island  coastlines,  with  numerous  high  density  areas  scattered  throughout  this 
distribution  area.17  No  quantified  data  were  located  for  harbor  seals,  but 
numerous  concentrations  occur.  Further  comments  on  harbor  seals  are  dis¬ 
cussed  with  the  Port  Graham  location  description. 

SEA  LIONS  are  abundant  in  Kamishak  Bay.  A  rookery  is  located  at 
Augustine  Rocks  (500  animals)  about  8  miles  south-southeast  of  Augustine 
Island.^7 

BELUGA  WHA!  ES  -  See  Drift  River  location  description. 

TERRESTRIAL  MAMMALS 

BROWN  BEAR  arc  very  numerous  in  the  vicinity  of  Kamishak  Bay.  This  is 
one  of  the  best  brown  bear  areas  in  the  State  with  the  world's  most  important 
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brown  bear  photography  area  in  the  McNeil  River  sanctuary.  The  local  popula¬ 
tion  is  perhaps  500  bears,  while  an  estimated  2,000  bears  occur  in  Game  Unit 
9  (all  of  Alaska  Peninsula).17  Intensive  Spring  use  is  made  of  much  of  the 
west  shore  of  the  Bay,  and  concentrations  on  rivers  In  this  area  occur  with 
adult  salmon  runs.17 

BLACK  BEAR  are  in  low  numbers  in  the  vicinity  of  Kamishak  Bay,  with 
the  southern  edge  of  their  distribution  in  the  north  portion  of  the  Bay  (just 
south  of  Bruin  Bay).17  No  concentration  points  are  known  for  this  location. 

WOLVES  AND  WOLVERINES  are  indicated  as  present  throughout  the  Kamishak 
Bay  vicinity. 

MOOSE  are  distributed  along  the  coastline  of  Kamishak  Bay,  with  no 

known  concentration  areas.17  The  population  is  thought  to  be  low  but 

.  lfi 

increasing  here. 

CARIBOU  are  indicated  as  present  only  along  the  south  shore  of  Kamishak 

Bay.  17  This  is  the  extreme  eastern  edge  of  their  range,  and  they  would  be 

1 8 

expected  here  in  low  numbers. 

SMALL  MAMMALS  are  thought  to  be  in  low  numbers  in  low-lyina  vegetation 
IE 

areas. 

AQUATIC  FURBEARERS  include  land  otter,  mink,  beaver,  and  muskrat  and 

1  o 

are  thought  to  be  in  low  abundance  in  this  vicinity. 

FLORA 

No  specific  information  on  plants  were  located  for  Kamishak  Bay  and 
vicinity.  All  comments  for  Port  Graham-Kachenak  Bay  are  thought  to  be  appli¬ 
cable  here  also. 
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Additional  physical  and  biological  information  for  Kamishak  Bay  and 
vicinity  is  located  in  Appendix  D  . 

(c)  RESULTS 

The  highest  impact  score  at  Kamishak  Bay  was  the  result  of  a  1  OOO-bbl 
spill  of  diesel-2  during  the  Sumner.  The  magnitude  of  this  score  was 
approached  by  1, OOO-bbl  spills  of  crude  and  bunker  C  in  the  same  season.  The 
Winter  impacts  were  much  lower  owing  to  the  absence  of  many  species. 

The  pelagic  habitat  was  the  most  severely  impacted  in  the  Summer, and 
the  pelagic  and  subtidal  were  the  most  severely  impacted  in  the  Winter. 

The  main  contributors  to  the  impact  scores  were  herring,  crab,  sea 
otter,  and  seabirds. 
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PHYSICAL  FATE  OF  SPILLS 


Two  oil  spill  scenarios  were  examined  at  Kamishak  Bay.  The  first 
scenario,  using  most  probable  Sunnier  conditions,  resulted  in  oil  moving  In  a 
northerly  direction  to  the  shores  of  Augustine  Island  in  approximately  18 
hours  after  a  spill  (Fig.  2-35).  The  second  scenario  resulted  in  oil  moving 
in  a  southerly  direction  to  the  soutr  shore  of  Kamishak  Bay  near  Cape  Douglas 
approximately  48  hours  after  a  spil1  .  The  1  ,000  and  100-bbl  spills 

of  diesel-2  crude  oil  and  bunker  C  generally  impacted  all  habitats  except  inter¬ 
tidal  sand/mud  and  freshwater  river.  The  shorter  lived  gasoline  spills  did  not 

reach  the  other  intertidal  and  terrestrial  habitats  in  the  Winter  scenarios. 

See  Page  2-26  for  discussion  of  spill  enveloping  process. 

CASE  DISCUSSION 

Table  2-12  presents  the  results  of  the  oil  spill  scenarios  examined 
at  Kamishak  Bay  without  cleanup. 

TABLE  2-12.  KAMISHAK  BAY  CASE  RESULTS,  NO  CLEANUP 


SPILL  TYPE 

AND 

SEASON 

S  P 

I  L  L 

SIZE 

1 ,000 

100 

Diesel -2 

7,565 

[1)(1) 

2,661 

[61 

CL 

UJ 

Crude  Oil 

5,722 

[2] 

1 ,593 

[81 

1 

L/O 

Bunker-C 

5,319 

131 

1,641 

[7] 

Gasol  ine 

1 ,507 

[9] 

154 

[141 

Diesel -2 

3,254 

[41 

372 

[12) 

CL 

Crude  Oil 

2,877 

(5) 

457 

[ID 

K- 

2: 

3 

Bunker-C 

1 ,279 

[101 

255 

[131 

Gasoline 

111 

[151 

33 

[16] 

(1)  Numbers  in  brackets  are 

the  case 

numbers 

that  foil 

ow. 
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BBL  SPILL  ENVELOPES 
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CASE  1:  SUMMER,  DIESEL-2,  1,000  BBLS  -  IMPACT  SCORE  7,565 

THE  PELAGIC  HABITAT  contributed  36  percent  (2,694)  of  the  Impact  score 
for  this  case.  The  species  which  were  the  main  contributors  to  this  impact 
score  were  herrr.g  (729),  smelt  (102),  rainbow/ steel  head  trout  (164),  Dolly 
Varden  (273),  sea  otter  (456), and  seabirds  (456).  These  species  were  among 
the  most  abundant  in  this  habitat  and  with  the  exception  of  smelt,  they  were 
judged  to  be  the  most  sensitive  to  a  diesel -2  spill.  Herring  were  rated  as 
important  conTiercially  and  of  minor  importance  to  recreation  and  subsistence 
fishing.  Smelt  were  rated  to  be  of  minor  importance  commercially.  Rainbow/ 
steel  head  trout  and  Dolly  Varden  were  rated  of  moderate  importance  for  sub¬ 
sistence  fishing.  Sea  otter  and  seabirds  were  classified  as  protected. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  14  percent  (1,094)  of  the 
impact  score  for  this  case.  The  species  which  were  the  main  contributors 
to  this  impact  score  were  Dungeness  crab  (492),  shrimp  (273),  and  other 
marine  invertebrates  (170).  These  species  were  among  the  most  abundant  in 
this  habitat.  Dungeness  crab  were  rated  to  be  an  important  commercial  re¬ 
source  and  moderately  important  as  as  recreational  and  subsistence  resource. 
The  crab  and  shrimp  were  judged  to  be  the  most  sensitive  to  a  diesel-2  spill. 

THE  SUBTIDAL  RuCK/GRAVEL  HABITAT  contributed  16  percent  (1,781)  of  the 
impact  score  for  this  case.  The  species  which  were  the  main  contributors  to 
this  impact  score  were  Pacific  halibut  (100),  king  crab  (298),  Tanner  crab 
(446),  scallops  (128),  and  other  marine  invertebrates  (102).  With  the  ex¬ 
ception  of  the  invertebrates,  these  species  were  the  most  abundant  in  this 
habitat.  Halibut  and  crabs  were  rated  as  important  commercial  resources, 
while  scallops  and  invertebrates  were  of  minor  importance  commercially. 
Halibut  were  rated  as  an  important  recreational  resource  and  crab  as  somewhat 
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less  important.  The  halibut  and  Tanner  crab  resource  was  rated  as  of  some 
importance  for  subsistence  fishing.  The  crabs,  scallops  and  Invertebrates 
were  judged  to  be  the  most  sensitive  to  a  diesel -2  spill  In  this  habitat. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  17  percent  (1,301)  of  the 
impact  s^ore  for  this  case.  The  species  which  were  the  main  contributors 
to  this  impact  score  were  herring  (638),  miscellaneous  crustaceans  (109), 
other  invertebrates  (164),  and  marine  mammal  rookeries  (135).  Herring, 
crustaceans  and  invertebrates  were  among  the  most  abundant  species  of  this 
site.  Herring  were  rated  as  an  Important  commercial  resource  and  as  of 
minor  importance  for  recreational  and  subsistence  fishing.  All  major  con¬ 
tributors  were  among  the  most  sensitive  to  a  diesel-2  spill  in  this  habitat. 
Marine  marrmal  rookeries  were  classified  as  protected  as  the  breeding  grounds 
of  protected  species. 

THE  INTERTIDAL  COBBLF/GRAVEL  HABITAT  contributed  13  percent  (984)  of 
the  impact  score  for  this  case.  All  impact  species  contributed  substantially 
to  this  impact  score.  The  results  were  smelt  (219),  hardshell  bivalves  (219), 
crustaceans  (109),  gastropods  (169),  and  shorebirds  (273).  All  species  were 
rated  as  average  in  abundance  and  were  judged  to  be  of  moderate  sensitivity 
to  a  diesel-2  spill.  Smelt  and  bivalves  were  rated  as  being  of  minor 
commercial  importance  and  bivalves  were  rated  as  being  of  minor  recreational 
importance.  Shorebirds  were  classified  as  protected. 

THE  TERRESTRIAL  HABITAT  contributed  4  percent  (314)  of  the  impact  score 
for  this  case.  Raptors  (200)  and  other  birds  (80)  were  the  main  contributors 
to  this  impact  score.  Both  species  were  among  the  more  abundant  in  this 
habitat  and  were  judged  to  be  the  most  sensitive  to  a  diesel -2  spill.  Raptors 
were  classified  as  protected. 
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Table  2-13  following  presents  the  full  results  of  Case  1. 

CASE  2:  SUMMER ,  CRUDE  OIL,  1,000  BBLS  -  IMPACT  SCORE  5,722 

THE  PELAGIC  HAE I  TAT  contributed  36  percent  (2,067)  of  the  Impact  score 
for  this  case.  With  minor  exceptions,  the  chance  in  impact  scores  for  this 
habitat  from  Case  1  is  accounted  for  by  the  following  species: 


Sea  Otter 

increased 

to 

806 

from  456 

Phytoplankton 

reduced 

to 

18 

from 

72 

Zooplankton 

reduced 

to 

18 

from 

72 

Pacific  Sandlance 

reduced 

to 

0 

from 

36 

Herring 

reduced 

to 

320 

from  729 

King  Salmon 

reduced 

to 

12 

from 

51 

Pink  Salmor 

reduced 

to 

18 

from 

77 

Rainbow/Steel  head  Trout 

reduced 

to 

77 

from  164 

Colly  Varden 

reduced 

to 

128 

from  273 

THE  Sl'BTIDAL  SAND/MUD  HABITAT  contributed  13  percent  (737)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact 
score  for  this  habitat  is  accounted  for  by  the  following  species: 

Pacific  Sandlance  increased  to  36  from  9 
Dungeness  Crab  reduced  to  230  from  492 
Shrimp  reduced  to  120  from  273 
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TABLE  2-13.  MATRIX  RESULTS— CASE  1 
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1 


THE  SUBTIDAL  ROCK/COBBLF./GRAVEL  HABITAT  contributed  21  percent 
(1,201)  of  the  impact  score  for  this  case.  With  minor  exceptions,  this 
habitat's  result  was  the  same  as  for  Case  1. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  13  percent  (729)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact 
score  for  this  habitat  from  Case  1  is  accounted  for  by  the  following 
species : 


Greenl ings 

reduced 

to 

18 

from 

72 

Herring 

reduced 

to 

280 

from 

638 

Sessile  Marine  Invertebrates 

reduced 

to 

27 

from 

55 

Miscellaneous  Crustaceans 

reduced 

to 

51 

from 

109 

Other  Invertebrates 

reduced 

to 

77 

from 

164 

THE  INTERTIDAL  COBCLE/GRAVEL  HABITAT  contributed  11  percent  (608) 
of  the  impact  score  for  this  case.  With  a  minor  exception,  the  change 
in  impact  score  for  this  habitat  from  Case  1  is  accounted  for  by  the 
following  species: 


Smel  t 

reduced 

to 

102 

from 

219 

Hardshell  Bivalves 

reduced 

to 

96 

from 

219 

Crustaceans 

reduced 

to 

51 

from 

109 

Gastropods 

reduced 

to 

77 

from 

164 
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THE  TERRESTRIAL  HABITAT  contributed  7  percent  (380)  of  the  Impact 


score  for  this  case.  The  Increase  In  Impact  score  from  Case  1  Is  accounted 
for  by  the  following  species: 

Strand  Vegetation  Increased  to  40  from  10 

Other  Vegetation  Increased  to  48  from  12 

CASE  3:  SUMMER,  BUNKER-C,  1,000  BBLS  -  IMPACT  SCORE  5,319 

THE  PELAGIC  HABITAT  contributed  37  percent  (1,982)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  smelt(reduced  to  24  from  96)accounted 
for  the  decrease  In  Impact  score  for  the  habitat  from  Case  2. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  11  percent  (588)  of  the 
Impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in  Impact 
score  for  this  habitat  from  Case  c  is  accounted  for  by  the  following  species: 

Pacific  Sandlance  reduced  to  9  from  36 

Shrimp  reduced  to  30  from  120 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributeH  24  percent  (1,261) 
of  the  impact  score  for  this  case.  The  change  in  impact  score  for  this 
habitat  from  Case  2  is  accounted  for  by  the  following  species: 

Floating  Seaweed  increased  to  48  from  12 

Subtldal  Seaweed  increased  to  48  from  12 

Chum  Salmon  reduced  to  4  from  16 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  14  percent  (733)  of  the 
Impact  score  for  this  case.  With  a  minor  exception,  this  habitat's  result 
was  the  same  as  for  Case  2. 


2-310 


THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  12  percent  (621)  of 
the  impact  score  for  this  case.  With  minor  exceptions,  intertidal  seaweeds 
(increased  to  36  from  9)  accounted  for  the  increase  in  impact  score  for  this 
habitat  from  Case  2. 

THE  TERRESTRIAL  HABITAT  contributed  3  percent  (134)  of  the  impact 
score  for  this  case.  The  decrease  in  impact  score  for  this  habitat  from 
Case  2  is  accounted  for  by  the  following  species: 


Other  Vegetation 

reduced 

to 

12  from 

48 

Raptors 

reduced 

to 

50  from 

200 

Other  Birds 

reduced 

to 

20  from 

80 

WINTER,  DIESEL-2,  1,000 

BBLS  -  IMPACT 

SCORE 

3,254 

THE  PELAGIC  HABITAT  contributed  33  percent  (1,067)  of  the  impact 
score  for  this  case.  Crab  larvae  and  the  five  salmon  sDecies  not  present 
in  the  Winter  cases  reduced  the  impact  score  for  this  habitat  124  from 
Case  3.  With  minor  exceptions,  the  remainder  of  the  change  in  impact  score 
is  accounted  for  by  the  following  species: 


Phytoplankton 

increased 

to 

38 

from 

18 

Zooplankton 

increased 

to 

77 

from 

18 

Herring 

increased 

to 

437 

from 

320 

Smelt 

increased 

to 

109 

from 

24 

Dolly  Varden 

reduced 

to 

82 

from 

120 

Sea  Otter 

reduced 

to 

'i  2  C 

f  rom 

806 

Seabirds 

reduced 

to 

64 

from 

456 
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THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  14  percent  (463)  of  the 
impact  score  for  this  case.  With  minor  exceptions  the  change  in  Impact  score 


for  this  habitat  from  Case  3  is  accounted  for  by  the  following  species: 


Shrimp 

Other  Flatfish 
Dungeness  Crab 
Other  Marine  Invertebrates 


increased  to  120  from  30 
reduced  to  36  from  60 
reduced  to  108  from  216 
reduced  to  72  from  128 


THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  35  percent 
(1,153)  of  the  impact  score  for  this  case.  Floating  seaweed  and  chum  salmon 
not  present  in  the  Winter  cases  reduced  the  impact  score  for  this  habitat 
52  from  Case  3.  With  minor  exceptions,  the  majority  of  the  change  in 
impact  score  is  accounted  for  by  the  following  species: 

Pacific  Halibut  increased  to  120  from  100 

Other  Flatfish  increased  to  48  from  24 

Subtidal  Seaweed  reduced  to  0  from  48 

Other  Marine  Invertebrates  reduced  to  51  from  102 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  12  percent  (376)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact 
score  for  this  habitat  from  Case  3  is  accounted  for  by  the  following  species: 


Herring 

reduced 

to 

179 

from  280 

Shorebirds 

reduced 

to 

36 

from  64 

Seaducks 

reduced 

to 

20 

from  64 

Marine  Mammal  Rockeries 

reduced 

to 

60 

from  135 
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THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  4  percent  (141)  of  the 
Impact  score  for  this  case.  The  decrease  In  Impact  score  for  this  habitat 
from  Case  3  Is  accounted  for  by  the  following  species: 


Intertidal  Seaweeds 

reduced 

to 

0  from 

36 

Smelt 

reduced 

to 

12  from 

96 

Crustaceans 

reduced 

to 

6  from 

48 

Gastropods 

reduced 

to 

12  from 

72 

Shoreblrds 

reduced 

to 

15  from  273 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (54)  of  the  Impact 
score  for  this  habitat.  Strand  vegetation  not  present  In  the  Winter  cases 
reduced  the  Impact  score  for  this  habitat  40  from  Case  3.  With  minor 
exceptions,  raptors  reduced  to  30  from  50,  accounted  for  the  remainder  of 
the  decrease  In  Impact  score. 

CASE  5:  WINTER,  CRUDE  OIL,  1  ,000  BBLS  -  IMPACT  SCORE  2,877 

THE  PELAGIC  HABITAT  contributed  23  percent  (670)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  the  decrease  in  impact  score  for  this 
habitat  from  Case  4  is  accounted  for  by  the  following  species: 


Herring 

reduced 

to 

204 

from 

437 

Smel  t 

reduced 

to 

51 

from 

109 

Rainbow/Steel  head  Trout 

reduced 

to 

38 

from 

82 

Dolly  Varden 

reduced 

to 

38 

from 

82 
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THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  18  percent  (525)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  increase  in  impact 
score  for  this  habitat  from  Case  4  is  accounted  for  by  the  following  species: 

Scul pins  increased  to  24  from  6 

Pacific  Sandlance  Increased  to  36  from  9 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  35  percent  (997) 
of  the  impact  score  for  this  case.  With  minor  exceptions,  the  change  in 
impact  score  for  this  habitat  from  Case  4  is  accounted  for  by  the  following 
species : 


Pacific  Halibut  reduced  to  30  from  120 

Other  Flatfish  reduced  to  12  from  48 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  13  percent  (382)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  this  habitat's  result 
was  the  same  as  for  Case  4. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  9  percent  (249)  of 
the  impact  score  for  this  case.  With  minor  exceptions,  the  increase  in 
impact  score  for  this  habitat  from  Case  4  is  accounted  for  by  the  following 
species: 

Smelt  increased  to  51  from  12 

Crustaceans  increased  to  26  from  6 

Shorebirds  increased  to  60  from  15 
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THE  TERRESTRIAL  HABITAT  contributed  2  percent  (54)  of  the  Impact  score 
for  this  case.  This  habitat's  result  was  the  same  as  for  Case  4. 


CASE  6:  SUMMER,  DIESEL-2,  100  BBLS  -  IMPACT  SCORE  2,661 

THE  PELAGIC  HABITAT  contributed  40  percent  of  the  Impact  score  for  this 
case.  The  species  not  present  in  the  Winter  cases  increased  the  Impact  score 
for  this  habitat  74  from  Case  5.  With  minor  exceptions,  the  remaining  change 
in  impact  score  is  accounted  for  by  the  following  species: 


Herring 

Rainbow/Steel  head  Trout 

Dolly  Varden 

Sea  Otter 

Seabirds 

Zooplankton 

Smel  t 


Increased  to  320  from  204 
Increased  to  72  from  38 
increased  to  120  from  38 
increased  to  200  from  128 
increased  to  200  from  64 
reduced  to  1 8  from  72 
reduced  to  54  from  51 


THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  14  percent  (382)  of  the 
Impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact 
score  for  this  habitat  from  Case  5  is  accounted  for  by  the  following  species: 


Dungeness  Crab 

increased 

to 

216  from 

115 

Sculpins 

reduced 

to 

0  from 

24 

Starry  Flounder 

reduced 

to 

0  from 

24 

Other  Flatfish 

reduced 

to 

0  from 

36 

Pacific  Sandlance 

reduced 

to 

0  from 

36 

Razor  Clams 

reduced 

to 

6  from 

26 

Other  Bivalves 

reduced 

to 

10  from 

43 

Other  Marine  Invertebrates 

reduced 

to 

30  from 

77 
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THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  9  percent  (233) 
of  the  impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in 
impact  score  for  this  habitat  from  Case  5  is  accounted  for  by  the  following 
species : 


Pacific  Halibut 

reduced 

to 

0  from  30 

King  Crab 

reduced 

to 

70  from  298 

Tanner  Crab 

reduced 

to 

105  from  446 

Scallops 

reduced 

to 

30  from  128 

Other  Marine  Invertebrates 

reduced 

to 

24  from  51 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  18  percent  (487)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact 
score  for  this  habitat  from  Case  5  is  accounted  for  by  the  following  species: 

Herring  increased  to  280  from  168 

Other  Invertebrates  increased  to  72  from  38 

Sea  Ducks  reduced  to  15  from  60 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  16  percent  (432)  of 
the  impact  score  for  this  case.  With  minor  except. ons,  the  increase  in  impact 
score  for  this  habitat  from  Case  5  is  accounted  for  by  the  following  species: 


Smel  t 

increased  to 

96  from 

51 

Crustaceans 

increased  to 

48  from 

26 

Gastropods 

increased  to 

72  from 

13 

Shorebirds 

increased  to 

120  from 

60 
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THE  TERRESTRIAL  HABITAT  contributed  3  percent  (70)  of  the  impact  score 
for  this  case.  The  changes  in  this  habitat's  impact  score  from  Case  5 
were  as  follows: 


Raptors 

increased 

to 

50  from 

30 

Other  Birds 

increased 

to 

20  from 

6 

Other  Mammals 

reduced 

to 

0  from 

12 

Other  Vegetation 

reduced 

to 

0  from 

6 

ITER,  BUNKER-C,  1,000  BBLS  - 

IMPACT  SCORE 

1  1 

341 

THE  PELAGIC  HABITAT  contributed  25  percent  (414)  of  the  impact  score 
for  this  case.  The  species  not  present  in  Winter  cases  accounted  for  a  de¬ 
crease  in  impact  score  in  this  habitat  of  74  from  Case  6.  With  minor  excep¬ 
tions,  the  remaining  change  in  impact  score  is  accounted  for  by  the  following 
species: 


Zooplankton 

increased 

to 

72  from 

18 

Herring 

reduced 

to 

192  from 

320 

Rainbow/Steel  head  Trout 

reduced 

to 

9  from 

72 

Dolly  Varden 

reduced 

to 

9  from 

120 

Sea  Otter 

reduced 

to 

30  from 

200 

Seabirds 

reduced 

to 

15  from 

200 

THE  SUBTIOAL  SAND/MUD  HABITAT  contributed  23  percent  (373)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact 
score  for  this  habitat  from  Case  6  is  accounted  for  by  the  following  species: 


2-317 


Starry  Flounder 

increased 

to 

24 

from 

0 

Other  Flatfish 

Increased 

to 

36 

from 

0 

Other  Bivalves 

increased 

to 

40 

from 

10 

Other  Marine  Invertebrates 

increased 

to 

72 

from 

30 

Dungeness  Crab 

reduced 

to 

108 

from  216 

Shrimp 

reduced 

to 

30 

from 

120 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  18  percent  (291) 
of  the  impact  score  for  this  case.  Minor  changes  in  impact  scores  for  seven 
species  accounted  for  the  change  of  score. 

THE  INTERTIDAL  ROCK  HABITAT  contributed  19  percent  (311)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact 
score  for  this  habitat  from  Case  6  is  accounted  for  by  the  following  snecies 


Sea  Ducks 
Herring 

Miscellaneous  Crustaceans 
Other  Invertebrates 


increased  to  60  from  15 

reduced  to  168  from  48 

reduced  to  12  from  48 

reduced  to  9  from  72 


THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  12  percent  (198)  of 
the  impact  score  for  this  case.  With  a  minor  exception,  the  decrease  in 
impact  score  for  this  habitat  from  Case  6  is  accounted  for  by  the  following 
species: 


Smelt 

reduced 

to 

12  from 

96 

Crustaceans 

reduced 

to 

24  from 

48 

Gastropods 

reduced 

to 

3  from 

72 

Shorebirds 

reduced 

to 

60  from  120 
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THE  TERRESTRIAL  HABITAT  contributed  3  percent  (54)  of  the  Impact  score 
for  this  case.  The  change  in  impact  score  for  this  habitat  from  Case  6  is 
accounted  for  by  the  following  species: 


Other  Vegetation 

Increased 

to 

6  from 

0 

Other  Mammals 

increased 

to 

12  from 

0 

Raptors 

reduced 

to 

30  from 

60 

Other  Birds 

reduced 

to 

6  from 

20 

CASE  8:  SUMMER,  CRUDE  OIL,  100  BBLS  -  IMPACT  SCORE  1,593 

THE  PELAGIC  HABITAT  contributed  46  percent  (729)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  the  change  in  impact  score  for  this 
habitat  is  accounted  for  by  the  following  species: 


Rainbow/ Steel  head  Trout 

increased 

to 

72  from 

9 

Dolly  Varden 

Increased 

to 

120  from 

9 

Sea  Otter 

increa sed 

to 

213  from 

30 

Seabirds 

increased 

to 

200  from 

15 

Phytoplankton 

reduced 

to 

0  from 

36 

Zooplankton 

reduced 

to 

0  from 

72 

Ichthyoplankton 

reduced 

to 

0  from 

192 

Herring 

reduced 

to 

80  from 

192 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  9  percent  (145)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact 
score  for  this  habitat  from  Case  7  is  accounted  for  by  the  following  species: 
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Starry  Flounder 

reduced 

to 

0  from 

24 

Other  Fiatflsh 

reduced 

to 

0  from 

36 

Dungeness  Crab 

reduced 

to 

54  from 

108 

Other  Bivalves 

reduced 

to 

10  from 

40 

Other  Marine  Invertebrates 

reduced 

to 

30  from 

72 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  15  percent  (233) 
of  the  impact  score  for  this  case.  Minor  decreases  In  Impact  scores  for 
seven  species  accounted  for  the  reduction  in  impact  score  for  this  habitat 
from  Case  7. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  12  percent  (196)  of  the 
Impact  score  for  this  case.  With  minor  exceptions,  the  change  In  Impact 
score  for  this  habitat  Is  accounted  for  by  the  following  species: 

Marine  Mammals  Rookeries  increased  to  60  from  0 

Herring  reduced  to  70  from  168 

Sea  Ducks  reduced  to  15  from  60 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  12  percent  (198)  of 
the  impact  score  for  this  case.  With  minor  exceptions,  the  changes  in  impact 
scores  for  this  habitat  from  Case  7  were  for  the  following  species: 

Shorebirds  increased  to  120  from  60 

Hardshell  Bivalves  reduced  to  24  from  96 

THE  TERRESTRIAL  HABITAT  contributed  6  percent  (92)  of  the  impact  score 
for  this  case.  The  changes  in  impact  scores  for  this  habitat  from  Case  7 
were  as  follows: 
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Strand  Vegetation 

Increased  to 

10  from 

not  present 

Other  Vegetation 

Increased  to 

12  from 

6 

Raptors 

Increased  to 

50  from 

30 

Other  Birds 

Increased  to 

20  from 

6 

Other  Mamtials 

reduced  to 

0  from 

12 

CASE  9:  SUMMER,  GASOLINE,  1,000  BBLS  -  IMPACT  SCORE  1,507 

THE  PELAGIC  HABITAT  contributed  54  percent  (810)  of  the  Impact  score 
for  this  case.  With  minor  exceptions,  the  change  In  Impact  score  for  this 
habitat  from  Case  8  Is  accounted  for  by  the  following  species: 

Sea  Otter  Increased  to  450  from  213 

Smelt  reduced  to  0  from  80 

Rainbow/ Steel  head  Trout  reduced  to  18  from  72 

Dolly  Varden  reduced  to  30  from  120 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  7  percent  (100)  of  the 
Impact  score  for  this  case.  Only  Dungeness  crab  reduced  to  0  from  30 
contributed  significantly  to  the  reduction  In  Impact  score  for  this 
habitat  from  Case  8. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  15  percent  (229) 
of  the  Impact  score  for  this  case.  With  a  minor  exception  this  habitat's 
result  was  the  same  as  for  Case  8. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  10  percent  (151)  of  the 
Impact  score  for  this  case.  Only  marine  mammal  rookeries  reduced  to  15  from 
30  contributed  to  the  decrease  In  Impact  score  for  this  habitat  from  Case  8. 
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THE  INTERTIDAL  COBBLE/GkAVEL  HABITAT  contributed  14  percent  (207)  of 
the  impact  score  for  this  case.  With  a  minor  exception,  this  habitat's 
result  was  the  same  as  Case  8. 

THE  TERRESTRIAL  HABITAT  contributed  1  percent  (10)  of  the  impact  score 
of  this  case.  The  decreases  in  impact  scores  for  this  habitat  from  Case  8 
were  as  follows: 


Other  Vegetation 

reduced 

to 

0 

from  12 

Raptors 

reduced 

to 

0 

from  50 

Other  Birds 

reduced 

to 

0 

from  20 

CASE  10:  SUMMER,  BUNKER-C,  100  BBLS  -  IMPACT  SCORE  1,279 

THE  PELAGIC  HABITAT  contributed  40  percent  (513)  of  the  impact  score 
for  this  case.  The  decreases  in  impact  scores  for  this  habitat  from  Case  9 
were  as  follows: 


Ichthyoplankton 

reduced 

to 

0 

from 

12 

Rainbow/Steel  head  T, out 

reduced 

to 

0 

from 

18 

Dolly  Varden 

reduced 

to 

0 

from 

30 

Sea  Otter 

reduced 

to 

213 

from  450 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  8  percent  (100),  the 
INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  16  percent  (207),  and  the 
TERRESTRIAL  HABITAT  contributed  1  percent  (10)  of  the  impact  score  for 
this  case.  These  habitat's  results  were  the  same  as  for  Case  9. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  20  percent  (253) 
of  the  impact  score  for  this  case.  The  increase  in  impact  score  for  this 
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habitat  from  Case  9  Is  accounted  for  by  the  following  species: 

Floating  Seaweed  increased  to  12  from  0 

Intertidal  Seaweed  Increased  to  12  from  0 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  15  percent  (196)  of  the 
impact  score  for  this  case.  Only  marine  mammal  rookeries,  Increased  to  60 
from  15,  contributed  to  the  Increase  in  Impact  score  for  this  habitat  from 
Case  9. 


The  impact  scores  for  Cases  11  through  16  range  from  457  down  to  33. 
The  spill  sizes  for  these  cases  are  1,000  barrels  of  gasoline  In  Winter  and 
100  barrels  of  all  products  for  the  other  cases.  The  array  of  these  scores 

is: 


S  P  I 

L  L  SIZE 

BY  SEA 

SON 

1 ,000  BBLS 

100  BBLS 

SPILL  TYPE 

SUMMER 

WINTER 

SUMMER 

WINTER 

Diesel-2 

See  Case  1 

See  Case  4 

See  Case  6 

372 

Crude  Oil 

See  Case  2 

See  Case  5 

See  Case  8 

457 

Bunkpr-C 

See  Case  3 

See  Case  10 

See  Case  7 

255 

Gasoline 

See  Case  9 

111 

154 

33 

The  relatively  low  scores  for  these  cases  and  the  minor  differences  between 
cases  make  case-by-case  comparison  of  this  site  have  little  meaning.  These 
cases  were  judged  to  be  in  the  minimum  impact  range  and  cleanup  scenarios 
are  net  addressed  to  these  :r.d11er  spills. 
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(7)  UNIMAK  PASS 

Unimak  Pass  is  the  first  major  vessel  route  through  the  Aleutian 

O 

Islands  westward  of  the  Alaskan  Peninsula.  It  lies  between  Unimak  Island  to 
the  east,  Akun  Island  to  the  west,  and  Ugamak  Island  to  the  southwest.  The 
passage  between  Scotch  Cap  on  Unimak  Island  and  Ugamak  Islard  is  about  13 
miles  wide.  The  spill  point  was  selected  in  about  the  middle  of  the  pass  in 
the  deepest  water  at  54°18.38'N  latitude,  1 64°52 . 50 ' W  longitude  (Fig.  2-37). 

(a)  PHYSICAL  CHARACTERISTICS 

Unimak  Pass  is  in  the  Maritime  Climatic  Zone  due  to  the  exposure  to  the 

3 

Gulf  of  Alaska.  Frequent  cyclonic  storms  track  along  t.he  Aleutian  Islands. 

The  weather  is  extremely  localized  and  is  typically  characterized  by  overcast, 
windy,  and  stormy  conditions. 

TEMPERATURES 

Due  to  the  exposure  to  the  Gulf  of  Alaska,  temperatures  are  moderated 

throughout  the  year.  Winter  temperatures  typically  vary  between  25°F  and  45°F, 

and  Summer  temperatures  vary  between  40°F  and  56°F.  *  Record  high  and  low 

temperatures  at  Scotch  Cap  are  74°F  and  9°F.1,4  Sea  ice  is  not  normally 

present  to  impede  navigation,  although  Unimak  Pass  is  approximately  the 

4  8 

southernmost  extent  of  the  Bering  Sea  ice  pack.  ’ 

SURFACE  WINDS 

The  region  is  subject  to  frequent  cyclonic  storms.  Average  wind  veloc- 

2 

ities  increase  as  one  moves  westward  along  the  Aleutian  chain.  Winds  chosen 
to  represent  the  spill  site  were  south-southwest  at  13.0  knots  during  Summer, 
north-northwest  at  10.0  knots  during  Fall  and  Spring,  and  south-southeast  at 
15.0  knots  in  Winter. 
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BERING  SEA 


FIGURE  2-21  THE  UNIMAK  PASS  LOCATION  AND  SPILL  SITE 

NOTE:  The  broken  line  is  the  10  fathom  (60  feet)  contour.  Scale  can  be  deter¬ 
mined  from  an  axis  of  the  spill  site  cross  (eouals  about  2  miles  or  0.3 
km) . 
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SURFACE  CURRENTS 


The  COAST  PILOT 8  and  tidal  CURRENT  TABLES 9  presented  a  good  deal  of 
information  about  the  currents  in  the  Unimak  Pass  vicinity  because  this  is  an 
important  navigational  area  between  the  North  Pacific  and  Bering  Seas. 

Unimak  Pass  is  on  the  boundary  of  two  other  reports  on  the  Western  Gulf48 
and  Bristol  Bay.44 

The  TIDAL  CURRENT  TABLES 9  gave  the  following  information  for  locations 
near  the  selected  spill  site: 


MAXIMUM  CURRENTS 
(AVERAGE  VELOCITY) 

AREA  EBB  FLOOD 


VELOCITY (DIRECTION) 

VELOCITY (DIRECTION) 

Unimak  Pass  (off  Scotch  Cap) 

3.0  K  (105°) 

3.4  K  (295°) 

Unimak  Pass  (11  miles  off 

Sennett  Point) 

0.7  K  (105°) 

2.0  K  (300°) 

Unimak  Pass  (2.4  miles  north  of 
Tanginak  Island) 

1.5  K  (145°) 

1.3  K  (300°) 

Ugamak  Strait  (north  end) 

1.3  K  (120°) 

3.3  K  (320°) 

Ugamak  Strait  (off  Kaligagan 

Island) 

4.0  K  (115°) 

3.5  K  (325°) 

The  COAST  PILOT8 gave  the  following 

information  for  Unimak 

Pass  locations 

near  the  selected  spill  site. 

AREA 

COMMENT 

Cape  Sarichef 

Current  velocities  reach  4  to  6  knots. 

East  end  of  Ugamak  Island 

Strong  currents  and  heavy  tide  rips 
occur. 

Ugamak  Strait 

Current  is  3.8  knots, 
6  knots  observed. 

with  greater  than 
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8  9 

Other  information  from  these  sources  ’  was  also  reviewed  for  the  area  west 
of  the  Unimak  Pass  spill  site. 

In  the  Unimak  Pass  area,  MSNW  assumed  the  following  currents: 

MAXIMUM  CURRENTS 
(AVERAGE  VELOCITY) 

AREA  EBB  FLOOD 

_  VELOCITY (DIRECT ION)  VELOCITY(DIRECTION) 


General  Offshore  Unimak  Pass 

0.7 

K 

(105°) 

2.0  K  (300°) 

Offshore  northwest  end  of  Unimak 
Island 

3.0  K  (230°) 

3.4  K  (070°) 

Offshore  west  end  of  Unimak  Island 

3.0 

K 

(150°) 

3.4  K  (000°) 

Offshore  southwest  end  of  Unimak 
Island 

3.0 

K 

(105°) 

3.4  K  (295°) 

West  shore  of  Jgamak  Island 

1.8 

K 

o 

o 

CNJ 

3.3  K  (320°) 

Ugamak  Strait 

4.0 

K 

(115°) 

3.5  K  (325°) 

West  of  Tiqalda  Island 

5.3 

K 

(150°) 

5.8  K  (340°) 

(b)  BIOLOGICAL  CHARACTERISTICS 

Unimak  Pass  is  the  first  major  pass  between  mainlanl  Alaska  and  the 
Aleutian  Islands  and, because  of  this,  it  is  a  major  highway  for  migratory 
marine  animals  going  from  the  North  Pacific  Ocean  to  the  Bering  Sea  and 
vice-versa.  Adult  salmon  returning  to  Bristol  Bay  are  one  example.  Northern 
fur  seals  and  whales  going  into  the  Bering  Sea  are  other  examples.  Major 
resources  in  the  Unimak  Pass  vicinity  are  these  transitory  salmon,  bottom 
fish  and  shellfish,  transient  and  resident  marine  mammals,  and  seabirds. 

The  Pass  is  a  major  mixing  area  of  Bering  and  Pacific  waters  and  this  pro¬ 
vides  nutrients  for  this  highly  productive  area. 

Resource  summaries  are  shown  in  Figures  P-38  and  2-39. 
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Waterfowl  and  Seabirds 


E3  Wintering  Area 
□  Nesting-Molting  Area 


A  Seabird  Colony 

IGURE  ?-  38.  UllIflAK^ASS  CONCENTRATIONS  OF  SELECTED  RESOURCES. 

OUPCE:  Alaska  Department  of  Tish  and  Game  ALASKA 'S  WILDLIFE  AND  HABITAT 
.January  1973.  ’ 


2-328 


fv.vl  Sea  Otter  Present 
CUT]  r'0<1  Otter  Concentration 


Brown  Bear  Concentration  on  Fish 
Streams  • 


<S)  Sea  Lion  Concentration /Rookery 

FIGURE  2-39.  U’ilMAK  PASS  0’\U  ‘  T  A r  10’  S  Or  SCI  FCTED  RESOURCES. 

SOURCE:  Alaska  Department  of  fish  and  Game,  V  HABITAT, 

January  1973. 
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FISHES 


SALMON  I  PS  are  important  at  Unimak  Pass  because  of  local  salmon  popu¬ 
lations  (and  fisheries)  and  because  the  Pass  is  a  migratory  route  for  part 
of  the  Bristol  Bay  adult  salmon  runs.  The  percentage  of  these  runs  that 
migrate  through  this  Pass  in  unknown.  This  ^ass  is  known  to  be  an  im¬ 
portant  route  for  returning  adult  salmon  migrating  from  the  Gulf  of  Alaska. 
The  timing  of  this  migration  is  approximately  June  1st  to  August  31st,  with 
a  peak  about  June  5th  to  June  10th.  See  the  Kvichak  Bay  location  descrip¬ 
tion  for  more  details  on  these  salmon  returning  to  Bristol  Bay. 

The  local  salmon  catches  in  the  Unimak  Pass  vicinity  are  small,  but 
important  to  local  economies.  The  average  catches  (fishery- -  June  and  July) 
in  recent  vears  have  been  approximately: 


SALMON 

MEAN 

Sockeye 

400,000 

Coho 

20,000 

Pink 

70,000 

Chum 

320,000 

Abundance  estimates  in  the  Unimak  Pass  can  be  speculated  to  be 
approximately  several  million  Bristol  Bay  adult  salmon  in  some  years.  Local 
salmon  abundance  could  be  reasonably  estimated  at  twice  the  above  catches 
except  for  chum  salmon  since  only  25  percent  of  those  caught  are  from  local 
stocks.  Chum  salmon  abundance  may  be  in  the  millions  in  the  Unimak  Pass 
vicinity,  with  some  Asian  origin  (Kamchatka  and  Anadys  rivers).  Some  pink 
salmon  in  the  Unimak  Pass  vicinity  may  also  be  of  Asian  origin. 
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45 


Four  salmon  species  (no  king  salmon)  use  Pacific  and  Bering  coast 

45 

streams  on  Unimak  Island  for  spawning.  King  salmon  migrate  through  the 
vicinity  of  the  Pass.  Salmon  runs  are  an  important  Fall  food  resource  of 
brown  bear  on  Unimak  Island. 

Dolly  Varden  are  qu'-te  ujunda't.  in  many  of  Unimak  Island's  streams 

45 

and  would  be  expected  to  be  in  the  cental  marine  areas.  This  source 
also  provided  a  list  ot  u,,,  “ams  their  salmon  species,  and 

the  relative  run  sizes. 

PACIFIC  HALIBUT  are  relatively  unimportant  in  commercial  fishery 
efforts  in  Unimak  Pass,  with  small  numbers  of  these  fish  taken  along  the 

Aleutian  Islands  each  year.  The  area,  however,  is  extremely  important  as  a 

45 

nursery  area  for  youno  halibut  (both  Bering  and  Pacific  sides  of  Unimak 
Island).  Samplinci  ir  ^ay  revealed  youno  halibut  in  tide  pool  areas  on  the 
Pacific  side  of  the  Alaska  Peninsula. 

Japan,  USSR,  Canada,  and  the  United  States  harvest  this  species 

from  the  vicinity  of  Unimak  Pass.  Large  catches  of  adult  nalibut  are  rare 

44 

in  waters  less  than  80  m  deep.  Halibut  are  present  just  north  of  Unimak 

44 

Pass  in  January  through  April  of  the  year. 

WALLEYE  POLLOCK  support  the  largest  harvest  of  food  fish  by  weight 
44 

in  Bristol  Bay  and  probably  are  numerous  in  the  Unimak  Pass  area.  Large 
cav.ches  were  made  just  north  of  the  Pass.  Japan  and  the  USSR  are  the  major 
harvestors.  A  domestic  fishery  of  any  magnitude  does  not  exist  at  the 
present  tine. 

PACIFIC  OCEAN  PERCH  are  a  rockfish  species  that  is  fished  by  foreign 
fleets  in  deep  waters  just  south  of  Unimak  Pass.  These  bottom  fish  are  also 
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taken  by  Japan  and  the  USSR  in  the  Bering  Sea  north  of  Unimak  Pass  and  west 

44  45 

of  Bristol  Bay.  They  are  also  in  the  Unimak  Pass  area. 

PACIFIC  COD  are  abundant  in  Bering  Sea  and  Bristol  Bay  areas  and  are 

taken  by  Japan  and  the  USSR  there.  These  fish  are  also  in  the  Unimak  Pass 

.  .  ..  45 

vicinity. 

BLACKCCD  OR  SABLEFISH  also  support  substantial  fisheries  by  Japan 

44 

and  the  USSR  in  Bering  Sea  areas  west  of  Bristol  Bay.  These  bottom  fish 

are  probably  also  in  the  Unimak  Pass  vicinity. 

OTHER  MARINE  FISHES  inhabiting  the  Unimak  Pass  vicinity  in  large 

numbers  include  other  flatfish,  smelt,  sculpins,  greenlings  (some  22  in- 

45 

cidental  species  beyond  the  above  list  of  commercially  important  fishes  ). 

Herring  would  be  expected  at  Unimak  Pass  as  they  are  north  and  east  of  the 

44 

Dass  in  tne  Bering  Sea  and  along  the  Aleutian  Islands. 

SHELLFISHES 

KING  CRAB  are  an  important  domestic  fishery  along  the  Bering  and 

Pacific  shores  of  Unimak  Island  and  in  Unimak  Pass.  Commercial -sized  males 

are  described  as  in  high  numbers  immediately  north  of  Unimak  Pass  during 

Summer  while  females  in  Summer  and  Winter  and  males  in  Winter  are  described 

to  be  in  lesser  abundances  north  and  east  of  Unimak  Pass  in  the  Bering 
44 

Sea.  King  crab  are  said  to  be  especially  abundant  in  Unimak  Bight 

45 

(Pacific  side  just  east  of  Pass)  and  heavily  harvested  there.  The  biology 

of  these  crabs  in  the  Berino  Sea  and  their  depth  distribution  with  time  are 

shown  in  Finures  2-40  and  2-41  .  More  details  on  this  species  in  this  reoion 

44 

are  located  in  :.v:v. v. 
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SOURCE:  Arctic  Environmental  Information  and  Data  Center,  BA  Y  FWIRCNW'X?  -  A  MCK J 

WAIIjAB:?  wi.t'r  prepared  for  the  Department  of  the  Army,  Alaska  District, 
Corps  of  Engineers,  February  1974. 


TANNER  CRAB  are  also  involved  in  important  domestic  fisheries  on  the 

Bering  and  Pacific  shores  of  Unimak  Island  and  in  Unimak  Pass.  Tanner  crab 

are  common  in  Offshore  Unimak  waters  and  are  being  increasingly  harvested. 45 

Exploratory  catches  in  the  Bering  Sea  showed  large  tanner  crab  numbers  just 
44 

north  of  the  Pass.  This  source  also  provided  a  diagrammed  life  cycle  of 

tanner  crab  in  this  region  (see  Figure  2-42). 

DUNGENESS  CRAB  are  not  reported  in  commercial  quantities  in  Bristol 

Bay,  but  a  small  population  is  located  off  the  extreme  northwestern  corner 

44 

of  Unimak  Island  in  the  Pass.  Exploratory  efforts  in  the  Pass  by  National 

44 

Marine  Fisheries  Service  also  revealed  small  numbers  of  this  crab.  Unlike 
king  and  tanner  crab,  Dungeness  appear  as  a  minor  resource  in  the  Unimak  Pass 
area.  Figure  2-43  provides  a  diagrammed  life  cycle  of  this  crab  in  this 
region. 

44 

SHRIMP  are  not  in  commercial  abundance  in  the  Pass.  Five  species 

(pink,  humpback,  coonstripe,  spotted,  and  sidestripe)  are  reported  in  Bristol 

Bay  north  and  east  of  Unimak  Pass.  Large  fisheries  do  exist  to  the  west 

in  bays  and  inlets  of  the  Aleutian  Islands.  Unlike  the  crabs,  the  adult 

shrimp  make  diel  movements,  increasing  their  vulnerability  to  sea-surface 

pollutants  such  as  oil.  In  Autumn,  they  migrate  to  shallower  waters  to 

breed.  These  vertical  movements  and  a  pink  shrimp  life  cycle  in  this  region 

are  illustrated  in  Figures  2-44  and  2-45. 

RAZOR  CLAMS  are  reported  in  large  numbers  in  inshore  waters  and  in 

44  45 

lagoons  on  the  Bering  side  of  Unimak  Island.  ’  These  are  important  for 

44 

personal  use  by  local  residents.  Some  are  dug  by  people  at  False  Pass  and 

45 

by  commercial  fishermen  in  the  Unimak  vicinity.  Their  life  cycle  in  this 
region  is  illustrated  in  Figure  2-46. 
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SOURCE:  Arctic  Environmental  Information  and  Data  Center,  THE  BRISTOL  lay  environment  -  '  BA 'El 
STUDY  OF  AVAILABLE  KNOWLEDGE,  prepared  for  the  Department  of  the  Army,  Alaska  District, 
Corps  of  Engineers,  February  1974. 
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SOURCE:  Arctic  Environmental  Information  and  Data  Center,  THE  BRISTOL  BAY  ENVIRONMENT-  a  BACKGROUNI 
STUDY  OF  AVAILABLE  KNOWLEDGE ,  prepared  for  the  Department  of  the  Army,  Alaska  District, 
Corps  of  Engineers,  February  1974. 


1 


1 - J - 1 _ l _ L 


10 

01 

K 

<0 

O 

M 

■ 

• 

M 

* 

<0 

(III) 

Hld3G 

104 

CO 


cc 

o 

CO 

CO 


<c 

Q 

2T 

<T* 

Cu 


CC 

nz 

00 

o 


o 

00 


Q 


az 


1 

CNJ 


CtZ 

CD 


n 

rrj 

o 


c_ 

*■•*1 

nr; 


1 


l' 

I 


fV; 


■r 

cq 


•- ) 

e> 


£ 


ft: 

nn 


$ 


c. 

cu 


<u 

o 

<o 

4-> 

*3 

Q 

T3 

C 

CT3 

C 

O 


<TJ 


O 

<4- 

c 


c 

<u 

E 


o 

s- 

■r" 

> 

C 

UJ 


u 

•f 

4-> 

U 

c. 

c 


UJ 

o 

OC 


O 

to 


2-338 


STUDY  OF  AVAILABLE  KNOWLEDGE,  prepared  for  che  Department  of  the  Army,  Alaska  District, 
Corps  of  Engineers,  February  1974. 
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SCALLOPS  were  reported  as  insignificant  in  brief  explorations  by 

Alaska  Department  of  Fish  and  Game  in  waters  from  IJnimak  Pass  to  the  north- 

,  45 

western  corner  of  Unimak  Island. 

WATERFOWL 

Waterfowl  are  very  abundant  in  the  Unimak  Pass  vicinity,  but  little 
quantitative  information  is  available.  The  waters  of  Unimak  Pass  are  indi¬ 
cated  as  waterfowl  and  seabird  wintering  areas  while  the  islands  west  of  the 

Pass  are  nesting  and  molting  areas. ^  Of  91  snecies  of  birds  listed  for 

45 

Unimak  Island,  about  half  are  waterfowl. 

DUCKS  -  The  area  is  a  major  migration  zone  for  birds  passinq  to  Asia 
and  the  Americas.  This  is  also  a  major  wintering  area  for  sea  ducks.  No 
numerical  estimates  were  located,  but  ducks  were  assumed  to  be  quite 
abundant  here. 

GEESE  migrate  through  the  Pass  area  and  over  100,000  emperor  geese 

are  known  to  winter  in  the  Aleutian  Islands!^  Unimak  Island  is  at  the 

eastern  end  of  this  Island  chain. 

SWANS  (whistling  swans)  dominate  the  avifauna  of  Unimak  Island.4^ 

SEABIRDS  are  extremely  abundant  but  few  firm  population  estimates 

exist.  Literally  hundreds  of  thousands  of  these  birds  are  here  in  numerous 

species.  Adjacent  seabird  coloniel'7  in  the  Unimak  Pass  area  are  as  follows: 

_ AREA _  _ SEABIRDS _ 

Kaligagan  Island  Cassin's  auklet,  parakeet  auklet, 

Unimak  Island  (Bering  Coast)  double-crested  cormorant,  black¬ 
legged  kittiwake,  Aleutian  tern, 

Aukutan  Island  tufted  puffin 

One  source44  provided  additional  details  on  seabird  abundance. 
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SHOREBIRDS  are  assumed  numerous  in  the  area,  but  no  quantified  data 


were  located  for  the  Pass  area.  Black  oystercatchers,  plovers,  sandpipers, 
yellowlegs,  and  turnstones  are  expected  to  be  present  in  the  area  as  they 
are  on  the  Bering  shore  of  the  adjacent  Alaska  Peninsula. 

MARINE  MAMMALS 

SEA  OTTERS  suffered  high  mortalities  in  this  vicinity  during  extreme 

ice  conditions  In  1971  and  1 972 J 8  Abundance  is  high  in  the  general  area, 

with  current  populations  estimated  at  8,000  to  10,000  and  increasing  for 

north  Unimak  Island  and  the  Alaska  Peninsula.  In  the  Unimak  Pass  vicinity, 

sea  otter  densities  are  high  on  the  Bering  shore  of  Unimak  Island  from  Cape 

Mordvinov  and  east  and  sparse  on  the  eastern  end  of  Tigalda  Island.17  The 

population  of  Unimak  Island  is  low  compared  to  the  central  Aleutians  due 

45 

to  the  lack  of  protected  waters  and  Winter  ice.  The  Unimak  population  is 

thought  to  be  increasing  with  at  least  one  pod  of  over  1,000  observed  be- 

45 

tween  Unimak  and  Amak  Islands. 

HARBOR  SEALS  are  considered  quite  abundant  throughout  this  area  and 

occur  (without  high  density  areas)  along  ail  coastlines  in  the  Unimak  Pass 

.  .  ..  45 
vicinity. 

NORTHERN  FUR  SEAL  migrate  through  Unimak  Pass  on  their  way  to  and 
from  the  Pribilof  Islands  (north  in  the  Bering  Sea)?^  The  present  popula¬ 
tion  on  the  Pribilofs  is  estimated  at  1.25-million  seals.^  There  is  no 

45 

record  of  this  species  hauling  out  on  Unimak  Island. 

SEA  LIONS  are  common  around  Unimak  Island,  with  the  entire  Pass  vicin¬ 
ity  considered  suitable  habitat  for  the  species.^  Numerous  concentration 
areas  exist  in  the  Unimak  Pass  vicinity  and  those  near  the  Pass  itself  include:1 7 
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POPULATION 


_ AREA 

Cape  Sarichef  (Unimak)  200 
Ugamak  Island  (north  shore)  13,400 
Round  Island  (south  of  Ugamak  Island)  6,000 
Aiktak  Island  (south  of  Ugamak  Island)  600 
Tigalda  Island  (northeast  end)  750 
Tanginak  Island  600 
Akun  Island  (Billings  Head)  100 
Akun  Island  (Akun  Head)  2,000 


WHALES  AND  PORPOISES  are  common  at  Unimak  Pass  as  many  pass  through 

this  area  during  migrations  to  and  from  the  Bering  Sea.  Harbor  porpoises, 

Dali  porpoises,  and  killer  whales  are  very  common  in  the  coastal  waters  of 

45 

the  Aleutian  Islands.  The  most  common  whales  in  waters  adjacent  to  Unimak 
Island  are  Pacific  killer  whale,  finback  whale,  and  sei  whale.  Figure  2-47 
presents  the  occurrence  of  whales  in  Unimak  Pass  and  Bristol  Bay.  The 

44 

relative  abundance  of  whales  in  adjacent  Bristol  Bay  waters  is  as  follows: 


_ _  SPECIES _ 

Toothed  Whales : 

Killer  Whale 
Harbor  Porpoise 
Beluga  Whale 
Baleen  Whales: 

Minke  Whale 
Gray  Whale 
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ABUNDANCE 


Moderately  Common 
Moderately  Common 
Moderately  Common 

Common 

Moderately  Common 
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FIGURE  2-47.  OCCURRENCE  OF  WHALES  IN  THE  BRISTOL  BAY  AREA. 

SOURCE:  Arctic  Environmental  Information  and  Data  Center,  THE  BRISTOL  BAY 

ENVIRONMENT  -  A  BACKGROUND  STUDY  OF  AVAILABLE  KNOWLEDGE,  prepared  for 

the  Department  of  the  Army,  Alaska  District,  Corps  of  Engineers,  Februar 
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Other  whales  listed  tor  the  Aleutian  Islands  as  relatively  uncommon 
ar'  Pacific  pilot  whales,  Baird's  beaked  whales,  and  Cuvier's  beaked 
whales.^  Finback,  humpback,  and  bowhead  whales  are  also  known  in  the 
Aleutian  Island  vicinity.1^ 

TERRESTRIAL  MAMMALS 

Fourteen  terrestrial  mammals  are  reported  as  observed  on  Unimak 
Island.45 

BROWN  BEAR  on  Unimak  Island  in  1968  were  indicated  as  a  minimal  pop¬ 
ulation  of  65  to  85  animals  with  productivity  (in  terms  of  cubs  and  yearlings) 
less  than  that  of  the  Alaska  Peninsula  and  the  Izembek  National  Wildlife 
Range.45  Concentration  areas  are  along  Ur i 11a  Bay  (Bering  side)  streams. ^ 
CARIBOU  on  Unimak  Island  are  considered  part  of  the  Alaska  Peninsula 
herd,  with  a  minimum  estimate  of  3,000  animals  on  the  Island.1  7,45 
animals  are  concentrated  on  the  Bering  and  western  sides  of  the  Island.^ 
Calving  occurs  throughout  the  lowlands  along  the  length  of  Unimak  Island. 

WOLVES  AND  WOLVERINES  are  present  in  low  numbers  on  Unimak  Island.1  ^.45 
SMALL  MAMMALS  on  Unimak  Island  include  high  numbers  of  red  fox,  with 

a  major  part  of  the  population  within  three  miles  of  the  coastline  of  Unimak 
45  45 

Island.  This  source  listed  six  other  small  land  mammals. 

AQUATIC  FURBEARERS  include  river  otter  (Island's  periphery  and 
streams),  mink,  and  weasel . 45 

FLORA 

Terrestrial  vegetation  is  not  expected  to  be  adversely  affected  by  the 

69 

specified  oil  spill,  but  alder  thickets  are  reported  to  reach  to  the  sea 
which  could  be  affected  and  if  a  spill  occurred  during  rough  sea  conditions. 
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oil  could  be  carried  up  into  the  terrestrial  vegetation  by  the  sea  spray. 

Strand  vegetation  is  well  developed  in  the  sand  beaches  surrounding 
the  Pass.  It  is  dominated  by  beach  rye  (Elynrue  xi'etvxr’us)  and  Heraaleupi, 
with  secondary  species  being  beach  pea  (Lathy  ms  venosus)  %  and  fireweed 
' oi  'v, sp.  J .  77  According  to  the  digitized  shoreline  substrate  data 
assumed  in  spill  modelling,  24  percent  of  the  shoreline  within  a  50-km  square 
area  of  the  spill  location  could  be  occupied  by  strand  vegetation.  Eelgrass 
beds  occur  in  the  lagoons  on  the  north  side  of  Unimak  Island,  and  are  par¬ 
ticularly  heavy  in  Swanson  Lagoon,  the  easternmost  one. 77  These  lagoons  are 
mostly  outside  the  area  expected  to  be  affected  by  the  spill  in  Unimak  Pass. 
The  marine  algae  are  listed  in  Appendix  A  as  of  the  Aleutian  type  in  this 
area,  but  it  is  likely  that  there  are  admixtures  of  specie?  from  the  south 
Alaskan  and  Arctic  types  also.  The  digitized  physical  shoreline  makeup  indi¬ 
cate  that  about  66  percent  of  the  intertidal  shoreline  is  covered  with  marine 
algae.  According  to  unp.'M  TSLa:::  WILDERNESS  STUDY  77  there  are  large 
growths  of  Fusus  and  "!vr,  the  latter  is  utilized  as  a  food  item  by  emperor 
geese.  In  the  Winter,  the  intertidal  algal  vegetation  may  be  reduced  by 
about  one-half.  In  the  shallow  subtidal,  there  are  undoubtedly  rich  beds  of 
marine  alqae  on  about  66  percent  of  the  bottom  area.  A lavia  fistulosa  forms 
extensive  floating  kelp  beds^  and  according  to  the  reported  geographical 
distribution,  Eereo-justir  also  should  occur  in  this  area.^ 

See  Appendix  D  for  further  physical  and  biological  information  on 
Unimak  Pass. 
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(c)  RESULTS 

The  50,000-bbl  spills  of  diesel-2  and  crude  oil  in  Sumner  caused  the 
greatest  impact  at  Unimak  Pass.  In  Winter,  the  greatest  impact  was  caused 
by  the  50,000-bbl  crude  oil  spill. 

The  pelagic  habitat  received  the  larger  share  of  the  impact  with 
herring,  salmon,  and  seabirds  contributing  greatly  to  the  score.  Crabs  and 
other  invertebrates  also  contributed  to  the  overall  score. 

The  lower  scores  in  Winter  were  partly  accounted  for  by  the  absence 
of  crab  larvae  and  the  several  salmon  species. 

PHYSICAL  FATE  OF  SPILLS 

Two  oil  spill  scenarios  were  examined  at  Unimak  Pass.  The  first 
scenario  used  most  probable  Summer  conditions  and  the  second  most  probable 
Winter  conditions.  Both  scenarios  resulted  in  oil  moving  generally  in  a 
northerly  direction  through  the  Pass  along  the  western  shoreline  of  Unimak 
Island.  The  spill  reached  the  shore  in  approximately  15  hours  after  the 
spill  (see  Fig.  2-48).  The  spill  moved  north  around  Cape  Sarichef  and 
reached  the  north  shore  of  the  island  within  the  72-hour  time  frame.  Both 
scenarios  impacted  all  habitats  with  the  exception  of  Freshwater  River. 

See  Page  2-27  for  discussion  of  spill  enveloping  process. 

CASE  DISCUSSION 

Table  2-14  presents  the  results  of  the  oil  spill  scenarios  examined 
at  Unimak  Pass  without  cleanup. 
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FIGURE!  2-48.  UNIMAK  PASS  SUMMER  AND  WINTER  50,000-BBL 
SPILL  ENVELOPES 
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TABLE  2-14  .  UNIMAK  PASS  CASE  RESULTS  NO  CLEANUP 


S_ 

PILL 

S  I 

Z  E 

SPILL  TYPE 

AND  SEASON 

50,000 

10,000 

(1) 

1  ,000^ 

1) 

100 

(1) 

Diesel-2 

15,668 

(1](2) 

11 ,536 

[3] 

5,382 

[12] 

1  ,006 

[22] 

an 

UJ 

Crude  Oil 

15,427 

[2] 

10,698 

[4] 

5,396 

[11] 

645 

125] 

i 

ZD 

LO 

Bunker-C 

6,938 

(8] 

5,593 

[10] 

3,028 

[15] 

225 

[28] 

Gasol ine 

2,350 

[17] 

1 ,283 

[20] 

357 

[27] 

32 

[31] 

Diesel-2 

8,841 

(6] 

7,687 

[7] 

4,592 

[14] 

767 

[23] 

on 

UJ 

Crude  Oil 

10,052 

[5] 

5,799 

[9] 

2,216 

[18] 

477 

[26] 

►— 

z 

M 

3 

Bunker-C 

4,735 

[13] 

2,672 

[16] 

1  ,549 

[19] 

327 

[28] 

Gasoline 

1,138  (21] 

717 

[24] 

193 

[30] 

29 

[32] 

^Scores  for  spills  under  50,000  barrels  are  estimated  scores. 

2 

Numbers  in  brackets  are  the  case  numbers  that  follow. 

CASE  1:  SUMMER,  DIESEL-2,  50,000  BBLS  -  IMPACT  SCORE  15,668 

THE  PELAGIC  HABITAT  contributed  37  percent  (5,749)  of  the  impact  score 
for  this  case.  The  main  contributing  species  to  the  impact  score  in  this  habi¬ 
tat  were  phytoplankton  (405),  zooplankton  (405),  ichthyoplankton  (270),  Pacific 
sandlance  (270),  herrinq  (683),  smelt  (164),  crab  larvae  (182),  king  salmon 
(328),  chum  salmon  (547),  sockeye  salmon  (729),  pink  salmon  (164),  coho  salmon 
(328),  Dolly  Varden  (164),  sea  otter  (300),  and  seabirds  (683).  The  plankton 
species,  sandlance,  herring,  crab  larvae,  chum  salmon,  sockeye  salmon,  sea  otter, 
and  seabirds  were  among  the  most  abundant  in  this  habitat.  Herring  and  the 
salmon  species  were  rated  at  some  importance  commercially.  Pink,  sockeye,  king 
and  coho  salmon,  and  Dolly  Varden  were  rated  as  minor  in  recreational  importance. 
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The  five  salmon  were  rated  moderate  and  Dolly  Varden  minor  in  subsistence 
importance.  With  the  exception  of  sea  otter,  all  of  these  species  were  judged 
to  be  among  the  most  sensitive  to  a  diesel-2  sfill  in  this  habitat.  Sea  otter 
and  seabirds  were  classified  as  protected. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  7  percent  (1,024)  of  the  impact 
score  for  this  case.  The  main  contributing  species  to  the  impact  score  for  this 
habitat  were  Pacific  sandlance  (120),  miscellaneous  marine  fish  (120),  Dungeness 
crab  (137),  shrimp  (164),  razor  clam  (108),  and  other  marine  invertebrates  (162). 
The  sandlance  and  marine  fish  were  among  the  most  abundant  species  in  this  habi¬ 
tat.  Dungeness  crab  were  rated  minor  in  commercial,  recreational  and  subsistence 
importance.  Crab,  razor  clam  and  invertebrates  were  judged  to  be  among  the  most 
sensitive  species  in  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  26  percent  (4,007) 
of  the  impact  score  for  this  case.  The  main  contributing  species  to  the  impact 
score  in  this  habitat  were  chum  salmon  (540),  Pacific  halibut  (120),  other 
flatfish  (200),  greenling  (120),  rockfish  (200),  walleye  pollock  (300),  other 
marine  fish  (300),  king  crab  (810),  Tanner  crab  (810),  scallops  (162),  and 
other  marine  invertebrates  (405).  With  the  exception  of  scallops,  all  species 
were  very  abundant  in  this  habitat.  Only  greenling  and  invertebrates  had  no 
commercial  importance.  The  crab  were  rated  as  minor  in  recreational  importance 
and  chum  salmon  as  moderate  in  subsistence  importance.  The  salmon,  crabs, 
scallops  and  invertebrates  were  judged  to  be  the  most  sensitive  species  to  a 
diesel-2  spill  in  this  habitat. 

THE  INTERTIDAL  SAND/MUP  HABITAT  contributed  12  percent  (1,830)  of  the 
impact  score  for  this  case.  The  main  contributing  species  to  the  impact  score 
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in  this  habitat  were  Pacific  sandlance  (273)  razor  clam  (219),  softshell  bi¬ 
valves  (164),  invertebrate  infauna  (164),  shorebirds  (496),  geese  (192), 
ducks  (120),  and  swans  (120).  Sandlance  and  shorebirds  were  among  the  most 
abundant  in  this  habitat.  Geese  and  ducks  were  rated  minor  in  commercial 
importance.  Clam,  bivalves,  geese  and  ducks  were  rated  minor  in  recreational 
importance.  Clams,  geese  and  ducks  were  rated  minor  in  subsistence  importance. 

The  sandlance,  clams,  bivalves,  infauna  and  shorebirds  were  judged  to  be  the 
most  sensitive  to  a  diesel-2  spill  in  this  habitat.  Shorebirds,  geese  and 
swans  were  classified  as  protected. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  12  percent  (1,902)  of  the 
impact  score  for  this  case.  All  species  in  this  habitat  contributed  substantially 
to  the  impact  score.  The  results  were:  intertidal  seaweeds  (120),  greenlings 
(120),  herring  (457),  sessile  marine  invertebrates  (135),  miscellaneous  crusta¬ 
ceans  (180),  other  invertebrates  (415),  shorebirds  (200),  and  sea  ducks  (120). 

With  the  exception  of  sea  ducks,  all  species  were  very  abundant  in  thi «;  habitat. 
Herring  were  rated  moderate  in  commercial  importance.  Sea  ducks  were  rated 
minor  in  commercial,  recreational  and  subsistence  importance.  The  herring, 
crustaceans  and  invertebrates  were  judged  to  be  the  most  sensitive  to  a 
diesel-2  spill  in  this  habitat.  Shorebirds  were  classified  as  protected. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  5  percent  (836)  of  the 
impact  score  in  this  case.  Smelt  (164),  crustaceans  (182),  gastropods  (270), 
and  shorebirds  (120)  were  the  main  contributors  to  the  impact  score  in  this 
habitat.  Smelt,  crustaceans  and  gastropods  were  judged  to  be  among  the  most 
sensitive  species  to  a  diesel-2  spill  in  this  habitat.  Shorebirds  were  classi¬ 
fied  as  protected. 
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THE  TERRESTRIAL  HABITAT  contributed  2  percent  (150)  of  the  impact  score 


for  this  case.  Raptors  were  the  only  species  contributing  significantly  to 
the  impact  score  in  this  habitat.  They  were  the  most  abundant  species  in  this 
habitat  and  were  rated  endangered  as  peregrine  falcons  were  a  potential  member 
of  this  group  at  this  site. 

Table  2-15  presents  the  complete  results  of  Case  1. 

CASE  2:  SUMMER,  CRUDE  OIL,  50,000  BBLS  -  IMPACT  SCORE  15,427 

THE  PELAGIC  HABITAT  contributed  25  percent  (3,783)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  the  change  in  impact  score  in  this 
habitat  from  Case  1  is  accounted  for  by  the  following  species: 


Floating  Seaweed 

increased 

to 

80 

from 

20 

Northern  Fur  Seal 

increased 

to 

50 

from 

0 

Harbor  Seal 

increased 

to 

30 

from 

0 

Phytoplankton 

reduced 

to 

180 

from 

405 

Zooplankton 

reduced 

to 

180 

from 

405 

Ichthyoplankton 

reduced 

to 

120 

from 

270 

Greenl ings 

reduced 

to 

0 

from 

80 

Pacific  Sandlance 

reduced 

to 

30 

from 

270 

King  Salmon 

reduced 

to 

144 

from 

328 

Chum  Salmon 

reduced 

to 

240 

from 

547 

Sockeye  Salmon 

reduced 

to 

320 

from 

729 

Pink  Salmon 

reduced 

to 

72 

from 

164 

Coho  Salmon 

reduced 

to 

144 

from 

328 

THE  SU8TIDAL  SAND/MUD  HABITAT  contributed  10  percent  (1,573)  of  the  impact 
score  for  this  case.  With  a  minor  exception,  the  increase  in  impact  score  in 
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this  habitat  from  Case  1  is  accounted  for  by  the  following  species: 


Cods 

Scul pins 
Other  Flatfish 
Pacific  Sandlance 


increased  to  200  from  50 

increased  to  ISO  from  80 

increased  to  200  from  50 

increased  to  270  from  120 


THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  27  percent  (4,149) 
of  the  impact  score  for  this  case.  With  minor  exceptions,  the  increase  in 
impact  score  in  this  habitat  from  Case  1  is  accounted  for  by  the  following 
species: 

Floating  Seaweed  increased  to  80  from  20 

Subtidal  Seaweed  increased  to  80  from  20 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  15  percent  (2,275)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  chanqe  in  impact  score 
in  this  habitat  from  Case  1  is  accounted  for  by  the  following  species: 

Marine  Mammal  Rookeries  increased  to  200  from  50 

Ducks  increased  to  273  from  120 

Swans  increased  to  270  from  120 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  15  percent  (2,311)  of  the  im¬ 
pact  score  for  this  case.  With  minor  exceptions,  the  increase  in  impact  score 
for  this  habitat  from  Case  1  is  accounted  for  by  the  following  species: 
Shorebirds  increased  to  450  from  200 

Sea  Ducks  increased  to  270  from  120 
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THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  7  percent  (1,046)  of 
e  Impact  score  for  this  case.  With  a  minor  exception,  the  Increase  In  Impact 
ore  for  this  habitat  from  Case  1  Is  accounted  for  by  the  following  species: 
Intertidal  Seaweeds  Increased  to  72  from  18 

Shorebirds  Increased  to  273  from  120 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (290)  of  the  Impact  score 
or  this  case.  Strand  vegetation,  reduced  to  24  from  54,  accounted  for  the  de¬ 
cease  in  impact  score  for  this  habitat  from  Case  1. 

CASE  3:  SUMMER,  DIESEL-2,  10,000  BBLS  -  ESTIMATED  SCORE  11,536 

THE  PELAGIC  HABITAT  contributed  37  percent  (4,233)  of  the  score  for  this 
case.  The  main  contributing  species  to  this  score  were  judged  to  be  phyto¬ 
plankton,  zooplankton,  ichthyoplankton.  Pacific  sandlance,  herring,  crab  larvae, 
king  salmon,  chum  salmon,  sockeye  salmon,  coho  salmon,  sea  otter,  and  seabirds. 

THE  SU8TIDAL  SAND/MUD  HABITAT  contributed  7  percent  (754)  of  the  score 
for  this  case.  Shrimp  and  other  marine  invertebrates  were  judged  to  contribute 
significantly  to  the  score  for  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  26  percent  (2,950) 
of  the  score  for  this  case.  Chum  salmon,  other  flatfish,  rockfish,  walleye 
pollock,  other  marine  fish,  king  crab,  Tanner  crab,  and  other  marine  inverte¬ 
brates  were  judged  to  contribute  significantly  to  the  score  for  this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  12  percent  (1,347)  of  the 
score  for  this  case.  Pacific  sandlance,  razor  clam,  shorebirds,  and  geese  were 
judged  to  contribute  significantly  to  the  score  for  this  habitat. 


2-358 


THE  INTERTIDAL  ROCKY  HABITAT  contributed  12  percent  (1,400)  of  the  score 
for  this  case.  Herring,  miscellaneous  crustaceans ,  other  invertebrates,  and 
shorebirds  were  judged  to  contribute  significantly  to  the  score  for  this  habi¬ 
tat. 

THE  INTERTIDAL  COBBLE/GRAVEL  HARITAT  contributed  5  percent  (616)  of  the 
score  for  this  case.  Crustaceans  and  gastropods  were  judged  to  contribute  sig¬ 
nificantly  to  the  score  for  this  habitat. 

THE  TERRESTRIAL  HARITAT  contributed  2  percent  (236)  of  the  score  for 
this  case.  Raptors  were  judged  to  contribute  significantly  to  the  score  for 
this  habitat. 

CASE  4:  SUMMER,  CRUDE  OIL,  10,000  BBLS  -  ESTIMATED  SCORE  10,698 

THE  PELAGIC  HABITAT  contributed  25  percent  (2,623)  of  the  score  for  this 
case.  Phytoplankton,  zooplankton,  herring,  crab  larvae,  chum  salmon,  sockeye 
salmon,  sea  otter,  and  seabirds  were  judqed  to  contribute  significantly  to  the 
score  for  this  habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  10  percent  (1,091)  of  the 
score  for  this  case.  Cods,  other  flatfish,  and  Pacific  sandlance  were  judged 
to  contribute  significantly  to  the  score  for  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  27  percent  (2,877) 
the  score  for  this  case.  Chum  salmon,  other  flatfish,  rockfish,  walleye 
oollock,  other  marine  fish,  king  crab.  Tanner  crab,  and  other  marine  inverte¬ 
brates  were  judged  to  contribute  significantly  to  the  scorr>  for  this  habitat. 

THE  INTERTIDAL  SAND/MUD HABITAT  contributed  15  percent  (1  ,578)  of  the 
score  for  this  case.  Pacific  sandlance,  razor  clam,  marine  mammal  rookeries, 
shorebirds,  ducks  and  swans  were  judged  to  contribute  significantly  to  the 


score  for  this  habitat. 
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THE INTERTIDAL  ROCKY  HABITAT  contributed  15  percent  (1,603)  of  the  impact 
score  for  this  case.  Herring,  miscellaneous  crustaceans,  other  invertebrates, 
shorebirds,  and  sea  ducks  were  judged  to  contribute  significantly  to  the  score 
for  this  habitat 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  7  percent  (725)  of  the 
score  for  this  case.  Crustaceans,  gastropods,  and  shorebirds  were  judged  to 
contribute  significantly  to  the  score  for  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (201)  of  the  score  for 
this  case.  Raptors  were  judged  to  contribute  significantly  to  the  score  for 
this  habitat. 

CASE  5:  WINTER,  DIESEL  2,  50,000  BBLS  ^ IMPACT  SCORE  10,052 

THE  PELAGIC  HABITAT  contributed  16  percent  (1,573)  of  the  impact  score 
for  this  case.  Crab  larvae  and  the  five  salmon  species,  not  present  in  Winter 
cases,  accounted  for  a  decrease  of  1,102  in  impact  score  from  Case  2.  With 
minor  exceptions,  the  remaining  decrease  in  impact  score  for  this  habitat  is 
accounted  for  by  the  following  species: 


Phytoplankton 

reduced 

to 

72 

from 

180 

Zooplankton 

reduced 

to 

72 

from 

180 

Ichthyopl ankton 

reduced 

to 

48 

from 

120 

Pacific  Sandlance 

reduced 

to 

9 

from 

30 

Herri ng 

reduced 

to 

456 

from 

683 

Smel  t 

reduced 

to 

81 

from 

162 

Dolly  Varden 

reduced 

to 

27 

from 

164 

Sea  Otter 

reduced 

to 

200 

from 

300 

Seabi rds 

reduced 

to 

450 

from 

675 
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THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  10  percent  (1,044)  oi  the 
impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact  score 
for  this  habitat  from  Case  2  is  discounted  for  by  the  following  species: 


Cods 

reduced 

to 

120 

from 

200 

Other  Flatfish 

reduced 

to 

80 

f  rom 

o 

o 

Pacific  Sandlance 

reduced 

to 

81 

from 

270 

Miscellaneous  Marine  Fish 

reduced 

to 

80 

from 

120 

Dungeness  Crab 

reduced 

to 

46 

from 

137 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  29  percent  (2,878) 
of  the  impact  score  for  this  case.  The  decrease  in  impact  score  for  this  habi¬ 
tat  from  Case  2  is  accounted  for  by  the  following  species: 


Floatinq  Seaweed 

not  present 

from 

80 

Chum  Salman 

not  present 

from 

540 

Subtidal  Seaweed 

reduced 

to 

48 

from 

80 

Paci fic  Hal ibut 

reduced 

to 

36 

from 

120 

Other  Flatfish 

reduced 

to 

120 

from 

200 

Greenl ings 

reduced 

to 

80 

from 

120 

Rockf ish 

reduced 

to 

120 

from 

200 

Walleye  Pollock 

reduced 

to 

200 

from 

300 

Other  Marine  F ish 

i educed 

to 

200 

f  rom 

300 

Other  Marine  Invertebrates 

mduced 

to 

270 

from 

405 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  20  percent  '1,974)  of  the 
impact  score  for  this  case.  The  change  in  impact  score'  for  tnis  habitat  fror 
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Case  2  is  accounted  for  by  the  following  species: 


Ducks 

increased 

to 

456 

from  273 

Pacific  Sandlance 

reduced 

to 

82 

from  273 

Invertebrate  Infauna 

reduced 

to 

81 

from  162 

Shorebirds 

reduced 

to 

270 

from  450 

Geese 

reduced 

to 

160 

from  192 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  18  percent  (1,811)  of  the  impact 
score  for  this  case.  The  change  in  impact  score  for  this  habitat  from  Case  2  is 
accounted  for  by  the  following  species: 


Sea  Ducks 

i ncreased 

to 

675 

from  220 

Intertidal  Seaweeds 

reduced 

to 

72 

from  120 

Greenl ings 

reduced 

to 

80 

from  120 

Herring 

reduced 

to 

182 

from  547 

Other  Invertebrates 

reduced 

to 

273 

from  410 

Shorebi rds 

reduced 

to 

135 

from  450 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  6  percent  (610)  of  the 
impact  score  for  this  case.  The  decrease  in  impact  score  for  this  habitat  from 
Case  2  is  accounted  for  by  the  following  species: 


Intertidal  Seaweeds 

reduced 

to 

36 

from 

72 

Smel  t 

reduced 

to 

82 

f  rom 

162 

Crustaceans 

reduced 

to 

109 

f  rom 

182 

Gastropods 

reduced 

to 

16^ 

from 

273 

Shorebirds 

reduced 

to 

137 

from 

273 
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THE  TERRESTRIAL  HABITAT  contributed  2  percent  (157)  of  the  Impact  score 


for  this  case.  The  decrease  in  impact  score  for  this  habitat  from  Case  2  Is 
accounted  for  by  the  following  species: 

Strand  Vegetation  not  present  from  24 
Other  Vegetation  reduced  to  24  from  48 
Raptors  reduced  to  100  from  150 
Other  Birds  reduced  to  15  from  50 


CASE  6:  WINTER,  CRUDE  OIL,  50,000  BBLS  -  IMPACT  SCORE  3,841 

THE  PELAGIC  HABITAT  contributed  21  percent  (1,829)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  the  change  in  impact  score  for  this 
habitat  from  Case  5  is  accounted  for  by  the  following  species: 


Phytoplankton 
Zoopl ankton 
Ichthyoplankton 
Greenl ings 
Pacific  Sandlance 
Floating  Seaweed 
Northern  Fur  Seal 


increased  to  162  from  72 
increased  to  to2  from  72 
increased  to  108  from  48 
increased  to  48  from  0 
increased  to  81  from  9 
reduced  to  20  from  80 
reduced  to  0  from  36 


THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  9  percent  (755)  of  the  impact 
score  for  this  case.  With  minor  exceptions,  the  change  in  impact  score  for  this 
habitat  from  Case  5  is  accounted  for  by  the  following  species: 

Cods  reduced  to  30  from  120 

Sculpins  reduced  to  80  from  180 
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Other  Flatfish 


reduced  to  20  from  80 


Pacific  Sandlance  reduced  to  36  from  81 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  32  percent  (2,820)  of 
the  impact  score  for  this  case.  Sub t ida 1  seaweed,  reduced  to  12  from  48,  ac¬ 
counted  for  the  majority  of  the  decrease  in  impact  score  for  this  habitat  from 
Case  5. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  16  percent  (1,422)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact  score 
for  this  habitat  from  Case  5  is  accounted  for  by  the  following  species: 

Marine  Mammal  Rookeries  reduced  to  50  from  200 

Ducks  reduced  to  200  from  456 

Swans  reduced  to  120  from  270 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  15  percent  (1,354)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact 
score  for  this  habitat  from  Case  5  is  accounted  for  by  the  following  species: 
Shorebirds  reduced  to  60  from  135 

Sea  Ducks  reduced  'o  300  from  375 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  6  percent  (504)  of  the 
impact  score  for  this  Cci^e.  With  minor  exceptions,  the  decrease  in  impact  score 
for  this  habitat  fror  fase  5  is  accounted  for  by  the  foliowira  species: 


Intertidal  Seaweeds 

reduced 

tc 

9 

from  36 

Shorebirds 

reduced 

to 

60 

from  137 
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THL  TERRESTRIAL  HABITAT  contributed  2  percent  (157)  of  the  impact  score 


for  this  case.  This  habitat's  result  was  the  same  as  for  Case  5. 

CASE  7:  WINTER,  DIESEL-2 ,  10,000  BBLS  -  ESTIMATED  SCORE_7J_6_87 

THE  PELAGIC  HABITAT  contributed  21  percent  (1,590)  of  the  score  for  this 
case.  Herring,  sea  otter,  and  seabirds  were  judged  to  be  maj  >r  contributors 
to  the  score  in  this  habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  9  percent  (656)  of  the  score 
for  this  case.  Shrimp  and  other  marine  invertebrates  were  judged  to  he  major 
contributors  to  the  score  in  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  32  pe  3)  of 

the  score  for  this  case.  Walleye  pollock,  ether  nar'e  fish,  king  >.au.  V.r.op- 
crab  and  other  marine  invertebrates  were  jua^ed  to  be  major  contribut  .  .  in  to;, 
score  in  this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  16  percent  (1,23')  of  the 
score  for  this  case.  Ra^or  clam,  shorebirds,  and  ducks  were  judoc'1  to  be  m,a.  ur 
contributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  15  percent  (1,177)  of  the  score 
for  this  case.  Herring,  miscellaneous  crustaceans,  other  invertebrates,  and 
sea  ducks  were  judged  to  be  major  contributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  CQBB1  E/GRAVEL  HABITAT  contributed  7  percent  (o38)  of  the 
score  for  this  case.  Gastropods  w^re  judged  to  be  the  only  major  contributor 
to  the  score  in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (137)  of  the  score  for 
this  case.  Raptors  were  judged  to  be  the  only  major  contributor  to  the  score 
in  thi s  habitat . 
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CASE  8:  SUMNER,  BUNKER-C,  50,000  B3LS  -  IMPACT  SCORE  6,938 


THE  PELAGIC  HABITAT  contributed  20  percent  (1,361)  of  the  impact  score 
for  this  case.  The  species  not  present  in  Winter  cases  accounted  for  an  in¬ 
crease  of  310  in  impact  score  from  Case  6  in  this  habitat.  With  minor  excep¬ 
tions,  the  remaining  change  in  impact  score  is  accounted  for  by  the  following 
species: 


Dolly  Varden 

increased 

to 

72  from 

27 

Northern  Fur  Seal 

increased 

to 

50  from 

0 

Harbor  Seal 

increased 

to 

30  from 

0 

Phytoplankton 

reduced 

to 

45  from 

162 

Zooplank  ton 

reduced 

to 

45  from 

162 

Ichthyoplankton 

reduced 

to 

30  from 

108 

Greenl inqs 

reduced 

to 

C  from 

48 

Pacific  Sand  lance 

reduced 

to 

0  f-  om 

81 

Her^inq 

rediced 

to 

300  f » om 

456 

Sea  Otter 

reduced 

to 

75  from 

200 

Seabirds 

reduced 

to 

300  from 

456 

the  subt: dal  SAND/Mun  habitat 

contributed 

12 

percent  (843)  of  the  impact 

score  for  this  case.  WUh  minor  exceptions,  the 

change  in  impact  score  for 

this  nabitat  from  ise  6  is  accounted 

for  by  the 

following  species: 

Cods 

i nr reased 

to 

50  from 

30 

•ther  flatfish 

’  icreastd 

to 

50  from 

20 

Pacific  Sand  la nee 

increa  'd 

to 

120  from 

36 

Dunqeness  Crab 

i ncreased 

to 

135  from 

46 
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Miscellaneous  Marine  Fish  reduced  to  30  from  80 
Shrimp  reduced  to  72  from  164 

THE  SUBTIOAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  24  percent  (1,673) 
of  the  impact  for  this  case.  With  minor  exceptions,  the  change  in  impact  score 


for  this  habitat  from  Case  6  is  accounted  for  by  the  fol 

lowing  species: 

Floating  Seaweed 

increased  to 

80 

from  not  present 

Chum  Salmon 

increased 

to 

240 

from  not  present 

Other  Flatfish 

reduced 

to 

50 

from  120 

Greenlings 

reduced 

to 

30 

from  80 

Rockfish 

reduced 

to 

50 

from  120 

Walleye  Pollock 

reduced 

to 

75 

from  200 

Other  Marine  Fish 

reduced 

to 

75 

from  200 

King  Crab 

reduced 

to 

383 

from  810 

Tanner  Crab 

reduced 

to 

383 

from  810 

Scallops 

reduced 

to 

77 

from  162 

Other  Marine  Invertebrates 

reduced 

to 

180 

from  270 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  24  percent  (1,677)  of  the 


impact  score  for  this  case.  The  change  in  impact  score 
Case  6  is  accounted  for  by  the  following  species: 


Pacific  Sandlance 

increased  to 

120 

Invertebrate  Infauna 

increased  to 

164 

Shorebirds 

increased  to 

456 

Geese 

increased  to 

192 

Ducks 

reduced  to 

120 

for  this  habitat  from 

from  82 
from  82 
from  273 
from  160 
from  200 
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THE  INTERTIDAL  ROCKY  HABITAT  contributed  11  percent  (766)  of  the  impact 
score  for  this  case.  All  species  in  this  habitat  received  substantially  dif¬ 
ferent  scores  than  in  Case  6.  The  resultant  changes  for  this  case  were  as  fol¬ 
lows  : 


Herring 

Snowbirds 

Intertidal  Seaweeds 
Greenl ings 

Sessile  Marine  Invertebrates 
Miscellaneous  Crustaceans 
Other  Invertebrates 
Sea  Ducks 

Marine  Matmal  Rookeries 


increased  to  2 40  from  182 
increased  to  213  from  60 
reduced  to  30  fiom  72 
reduced  to  30  from  80 
reduced  to  60  from  135 
reduced  to  20  from  180 
reduced  to  45  from  270 
reduced  to  128  from  300 
reduced  to  0  from  75 


THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  5  percent  (364) 
of  the  impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact 
score  for  this  habitat  from  Case  6  is  accounted  for  by  the  following  species: 
Shorebirds  increased  to  128  from  60 

Hardshell  bivalves  reduced  to  36  from  82 

Crustaceans  reduced  to  80  from  109 

Gastropods  reduced  to  30  from  162 


THE  TERRESTRIAL  HABITAT  contributed  4  percent  (254)  of  the  impact  score 
for  this  case.  With  a  minor  exception,  the  change  in  impact  score  for  this 
habitat  from  Case  6  is  accounted  for  by  the  following  species: 

Strand  Vegetation  increased  to  24  from  not  presnt 
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Raptors 
Other  Birds 


increased  to  150  from  100 


increased  to  50  from  15 

CASE  9:  WINTER,  CRUDE  OIL,  10,000  BBLS  -  ESTIMATED  SCORE  5,799 

THE  PELAGIC  HABITAT  contributed  16  percent  (907)  of  the  score  for  this 
case.  Herring,  sea  otter,  and  seabirds  were  judged  to  be  major  contributors 
to  the  score  in  this  habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  10  percent  (605)  of  the  score 
for  this  case.  Sculpins,  shrimp,  and  other  marine  invertebrates  were  judged 
to  be  major  contributors  to  the  score  in  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  29  percent  (1,660) 
of  the  score  for  this  case.  Walleye  pollock,  other  marine  fish,  king  crab, 
Tanner  crab,  scallops,  and  other  marine  invertebrates  were  judged  to  be  major 
contributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  20  percent  (1,139)  of  the 
score  for  this  case.  Razor  clam,  marine  mammal  rookeries,  shorebirds,  ducks, 
and  swans  were  judged  to  be  major  contributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  18  percent  (1,045)  of  the 
score  for  this  case.  Herring,  miscellaneous  crustaceans,  other  invertebrates, 
and  sea  ducks  were  judgea  to  be  major  contributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  6  percent  (352)  of  the 
score  for  this  case.  Gastropods  were  judged  to  be  the  major  contributor  to  the 
score  in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (91)  of  the  score  for  this 

case.  No  species  was  judged  to  be  a  major  contributor  to  the  score  in  this 
habitat. 
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CASE  10:  SUMMER,  BUHKER-C,  10,000  BBLS  -  ESTIMATED  SCORE  5,593 

THE  PELAGIC  HABITAT  contributed  20  percent  (1,097)  of  the  score  for 
this  case.  Herring  and  seabirds  were  judged  to  be  major  contributors  to  the 
score  in  this  habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  12  percent  (680)  of  the  score 
for  this  case.  Other  marine  invertebrates  were  judged  to  be  the  major  contri¬ 
butor  to  the  score  in  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  24  percent  (1,350)  of 
the  score  for  this  case.  Chum  salmon,  king  crab.  Tanner  crab,  and  other  marine 
invertebrates  were  judged  to  be  the  major  contributors  to  the  score  in  this 
habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  24  percent  (1,352)  of  the 
score  for  this  case.  Razor  clam,  softshell  bivalves,  invertebrate  infauna, 
shorebirds.  and  geese  were  judged  to  be  the  major  contributors  to  the  score  in 
this  habitat. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  11  percent  (618)  of  the  score 
for  this  case.  Herring  and  shorebirds  were  judged  to  be  major  contributors  to 
the  score  in  this  habitat. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  5  percent  (293)  of  the 
score  for  this  case.  No  species  was  judged  to  be  a  major  contributor  to  the 
score  in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  4  percent  (205)  of  the  score  in  this 
case.  Raptors  were  judged  to  be  the  major  contributor  to  the  score  in  this 
habitat. 
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CASE  11:  SUMMER,  CRUDE  OIL,  1  ,000  BBLS  -  ESTIMATED  SCORE  JSJ96 

THE  PELAGIC  HABITAT  contributed  25  percent  (1,323)  of  the  score  for  this 
case.  Herring,  chum  salmon,  sockeye  salmon,  sea  otter,  and  seabirds  were 
judged  to  be  the  major  contributors  to  the  score  in  this  habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  10  percent  (550)  of  the  score 
for  this  case.  Cods,  other  flatfish,  and  Pacific  sandlance  were  judged  to  be 
the  major  contributors  to  the  score  in  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  27  percent  (1,452) 
of  the  score  for  this  case.  Chum  salmon,  other  flatfish,  rockfish,  walleye 
pollock,  other  marine  fish,  king  crab.  Tanner  crab,  and  other  marine  inverte¬ 
brates  were  judged  to  be  the  major  contributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  15  percent  (796)  of  the 
score  in  this  case.  Pacific  sandlance,  razor  clam,  marine  mammal  rookeries, 
shorebirds,  ducks,  and  swans  were  judged  to  be  the  major  contributors  to  the 
score  in  this  habitat. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  15  percent  (808)  o.  the  score 
for  this  case.  Herrinq,  other  invertebrates  ,  shorebirds,  and  sea  ducks  were 
judged  to  be  the  major  contributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  7  percent  (366)  of  the 
score  for  this  case.  Gastropods  and  shorebirds  were  judqed  to  be  the  major 
contributors  to  the  score  in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (101)  of  the  score  for 
this  case.  No  species  was  judged  to  be  a  major  contributor  to  the  score  in 
this  habitat. 


2-371 


CASE  12:  SUMMER,  DIESEL-2,  1,000  BBLS  -  ESTIMATED  SCORE  5,382 

THE  PELAGIC  HABITAT  contributed  37  percent  (1,975)  of  the  score  for  this 
case.  Phytoplankton,  Zooplankton,  ichthyoplankton ,  Pacific  sandlance,  herring, 
king  salmon,  chum  salmon,  sockeye  salmon,  coho  salmon,  sea  otter,  and  seabirds 
were  judged  to  be  major  contributors  to  the  score  in  this  habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  7  percent  (352)  of  the  score 
for  this  case.  No  species  was  judged  to  be  a  major  contributor  to  the  score 
in  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  26  percent  (1,376) 
of  the  score  for  this  case.  Chum  salmon,  other  flatfish,  rockfish,  walleye 
pollock,  other  marine  fish,  king  crab,  Tanner  crab,  and  other  marine  inverte¬ 
brates  were  judged  to  be  major  contributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  12  percent  (629)  of  the 
score  for  this  case.  Pacific  sandlance,  razor  clam,  and  shorebirds  were 
judged  to  be  the  major  contributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  12  percent  (653)  of  the  score 
for  this  case.  Herring,  other  invertebrates,  and  shorebirds  were  judged  to  be 
the  major  contributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  5  percent  (287)  of  the 
score  for  this  case.  Gastropods  were  the  najor  contributor  to  the  score  in 
this  habitat. 

THE  TERRESTRIAL  H/'BITAT  contributed  2  percent  (110)  of  this  score  for 
this  case.  No  species  w * s  juuged  to  of  a  major  contributor  to  the  score  in 
this  habitat. 
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CASE  13:  WINTER,  _RUN_KLR-f_,  00,000 BB15  -  I KI‘ACT_  SCORE  4,735 

THE  PELAGIC  HABITAT  contributed  13  percent  (629)  of  the  impact  score 
for  this  case.  The  species  not  present  in  Winter  cases  accounted  for  a  de¬ 
crease  of  310  in  impact  score  from  Case  6.  With  minor  exceptions,  the  remain¬ 
ing  decrease  in  this  habitat  is  accounted  for  by  the  following  species: 


Phytoplankton 

reduced 

to 

18 

from 

45 

Zooplankton 

reduced 

to 

18 

from 

45 

Herring 

reduced 

to 

200 

from 

300 

Smel  t 

reduced 

to 

36 

from 

72 

Dolly  Varden 

reduced 

to 

12 

from 

72 

Sea  Otter 

reduced 

to 

50 

from 

75 

Seabirds 

reduced 

to 

200  from  300 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  13  percent  (605)  of  the  impact 
score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact  score  for 
this  habitat  from  Case  8  is  accounted  for  by  the  following  species: 


Cods 

reduced 

to 

30 

from 

50 

Other  Flatfish 

reduced 

to 

20 

from 

50 

Pacific  Sandlance 

reduced 

to 

36 

from 

120 

Dungeness  Crab 

reduced 

to 

45 

from 

135 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  25  percent  (1,164) 
of  the  impact  score  for  this  case.  The  species  not  present  in  Winter  cases 
accounted  for  a  decrease  in  impact  score  of  320  from  Case  8.  With  minor 
exceptions,  the  remaining  decrease  is  accounted  for  by  the  following  species: 

Pacific  Halibut  reduced  to  9  from  30 
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Other  Flatfish 

reduced 

to 

30  from 

50 

Rockflsh 

reduced 

to 

30  from 

50 

Walleye  Pollock 

reduced 

to 

50  from 

75 

Other  Marine  Fish 

reduced 

to 

50  from 

75 

Other  Marine  Invertebrates 

reduced 

to 

120  from  180 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  29  percent  (1  ,376)  of  the 
Impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat  from 
Case  8  is  accounted  for  by  the  following  species: 


Ducks 

Pacific  Sandlance 
Invertebrate  Infauna 
Shorebirds 
Geese 


increased  to  200  from  120 
reduced  to  36  from  120 
reduced  to  82  from  164 
reduced  to  273  from  456 
reduced  to  160  from  192 


THE  INTERTIDAL  ROCKY  HABITAT  contributed  13  percent  (611)  of  the  impact 
score  for  this  case.  With  minor  exceptions,  the  change  in  impact  score  in 
this  habitat  from  Case  8  is  accounted  for  by  the  following  species: 

Sea  Ducks  increased  to  319  from  i8 

Herring  reduced  to  80  from  240 

Shorebirds  reduced  to  64  from  213 


THE  INTERTIDAL  C0B8L E/GRAVEL  HABITAT  contributed  4  percent  (211)  of  the 


Impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact 
score  for  this  habitat  from  Case  8  is  accounted  for  by  the  following  species: 


Smelt 

reduced 

to 

36 

from 

72 

Crustaceans 

reduced 

to 

48 

from 

80 

Shorebirds 

reduced 

to 

64 

from 

128 
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THE  TERRESTRIAL  HABITAT  contributed  3  percent  (139)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  the  decrease  in  impact  score  for  this 
habitat  from  Case  8  is  accounted  for  by  the  following  species: 

Strand  Vegetation  not  present  from  24 

Raptors  reduced  to  100  from  150 

Other  Birds  reduced  to  15  from  50 

CASE  14:  WINTER  DIESEL-2,  1,000  BBLS  -  ESTIMATED  SCORE  4,592 

THE  PELAGIC  HABITAT  contributed  21  percent  (950)  of  the  score  for  this 
case.  Herrinq,  sea  otter,  and  seabirds  were  judged  to  be  the  major  contributors 
to  the  score  in  this  habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  9  percent  (392)  of  the  score 
for  this  case.  No  species  was  judged  to  be  a  major  contributor  to  the  score 
in  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  32  percent  (1,465) 
of  the  score  for  this  case.  Walleye  pollock,  other  marine  fish,  king  crab. 
Tanner  crab,  and  other  marine  invertebrates  were  judged  to  be  major  contribu¬ 
tors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  16  percent  (739)  of  the  score 
for  this  case.  Razor  clam,  snorebirds,  and  ducks  were  judged  to  be  major  con¬ 
tributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  15  percent  (703)  of  the  score 
for  this  case.  Other  invertebrates  and  sea  ducks  were  judged  to  be  major  con¬ 
tributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  .COBBLE/GRAVEL  HABITAT  contributed  6  percent  (262)  of  the 
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score  for  this  case.  No  species  was  judged  to  be  a  major  contributor  to  the 
score  in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (81)  of  the  score  for 
this  case.  No  species  was  judged  to  be  a  major  contributor  to  the  score  in 
this  habitat. 

CASE  15:  SUMMER,  BUNKER-C,  1,000  BBLS  -  ESTIMATED  SCORE  3,028 

THE  PELAGIC  HABITAT  contributed  20  percent  (594)  of  the  score  for  this 
case.  Herring  and  seabirds  were  judged  to  be  the  major  contributors  to  the 
score  in  th's  habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  12  percent  (368)  of  the  score 
for  this  case.  No  species  was  judged  to  be  a  major  contributor  to  the  score  in 
this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  24  percent  (730)  of 
the  score  for  this  ease.  Chum  salmon,  king  crab,  and  Tanner  crab  were  judged 
to  be  the  major  contributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  SAND/MUC  HABITAT  contributed  24  percent  (732)  of  the 
score  for  this  case.  Razor  clam  and  shorebirds  were  judged  to  be  the  major  con¬ 
tributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  11  percent  (334)  of  the  score 
for  this  case.  Herring  and  shorebirds  were  judged  to  be  the  major  contributors 
to  the  score  in  this  habitat. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  5  percent  (159)  of  the 
score  for  this  case.  No  species  was  judged  to  be  a  major  contributor  to  the 
score  in  this  habitat. 
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THE  TERRESTRIAL  HABITAT  contributed  4  percent  (111)  of  the  score  for  this 
case.  No  species  was  judged  to  be  a  major  contributor  to  the  score  in  this 
habitat. 

CASE  16:  WINTER,  BUNKER-C,  10,000  BBLS  -  ESTIMATED  SCORE  2,672 

THE  PELAGIC  HABITAT  contributed  13  percent  (355)  of  the  score  for  this 
case.  Herring  and  seabirds  were  judged  to  be  the  major  contributors  to  the 
score  in  this  habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  13  percent  (341)  of  the  score 
for  this  case.  Other  marine  invertebrate1-  were  judged  to  be  the  major  contri¬ 
butor  to  the  score  in  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  25  percent  (657)  of 
the  score  for  this  case.  King  crab  and  Tanner  crab  were  judged  to  be  the  major 
contributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  29  percent  (776)  of  the 
score  for  this  case.  Razor  clam,  softshell  bivalves,  shorebirds,  geese  and 
ducks  were  judged  to  be  the  major  contributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  13  percent  (345)  of  the  score 
for  this  case.  Sea  ducks  were  judged  to  be  the  major  contributor  to  the  score 
in  this  hahitat. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  4  percent  (119)  and 
THE  TERRESTRIAL  HABITAT  contributed  3  percent  (78)  of  the  score  for  this  case. 

No  species  was  judged  to  be  a  major  contributor  to  the  score  in  either  of  these 
habitats. 
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CASE  17:  SUMMER,  GASOLINE,  50,000  BRLS  -  IMPACT  SCORE  2,350 

THE  PELAGIC  HABjTAT  contributed  ^7  percent  (1,111)  of  the  impact  score 
Tor  this  case.  Herring  (300)  and  crab  larvae  (180)  were  the  largest  contri¬ 
butors  to  the  impact  score  in  this  habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  5  percent  (125)  of  the  impact 
score  for  this  case.  Shrimp  (72)  was  the  largest  contributor  to  the  impact 
score  in  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  27  percent  (633)  of 
the  impact  score  for  this  case.  Chum  salmon  (240)  and  other  marine  inverte¬ 
brates  (180)  were  the  largest  contributors  to  the  impact  score  in  this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  2  percent  (42)  of  the  impact 
score  for  this  case.  Individual  species  made  only  minor  contributions  to  this 
score. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  11  percent  (260)  of  the  impact 
score  for  this  case.  Sessile  marine  invertebrates  (135)  were  the  largest  con¬ 
tributors  to  the  impact  score  in  this  habitat. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  7  percent  (161)  and 
THE  TERRESTRIAL  HABITAT  contributed  1  percent  (18)  of  the  impact  score  for 
this  case.  Individual  species  made  only  minor  contributions  to  this  score. 

CASE  18:  WINTER,  CRUDE  OIL,  1,000  BBLS  -  ESTIMATED  SCORE  2,216 

THE  PELAGIC  HABITAT  contributed  16  percent  (347)  of  the  score  for  this 
case.  Herring,  sea  otter,  and  seabirds  were  judged  to  be  the  major  contributors 
to  the  score  in  this  habitat. 
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THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  10  percent  (231)  of  the  score 
for  this  case.  No  species  were  judged  to  make  major  contributions  to  the 
score  In  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  29  percent  (63b)  of 
the  score  for  this  case.  Walleye  pollock,  other  marine  fish,  king  crab,  Tanner 
crab,  and  other  marine  Invertebrates  were  judged  to  be  major  contributors  to 
the  score  In  this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  20  percent  (435)  of  the  score 
for  this  case.  Razor  clam,  marine  mammal  rookeries,  shorebirds,  ducks,  and 
swans  were  judged  to  be  major  contributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  18  percent  (399)  of  the  score 
for  this  case.  Other  invertebrates  and  seabirds  were  judged  to  be  major  con¬ 
tributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  6  percent  (134)  of  the 
score  for  this  case.  No  species  were  judged  to  be  major  contributors  to  the 
score  in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (35)  of  the  score  in  this 
case.  No  species  were  judged  to  be  major  contributors  to  the  score  in  this 
habitat. 

CASE  19:  WINTER,  BUNKER-C,  1,000  BBLS  -  ESTIMATED  SCORE  1,549 

THE  PELAGIC  HABITAT  contributed  13  percent  (206)  of  the  score  in  this 
case.  Herring  and  seabirds  were  judged  to  be  major  contributors  to  the  score 
in  this  habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  13  percent  (198)  of  the  score 
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in  this  case.  I 


-'eties  were  judged  to  be  major  contributors  to  the  score 


in  this  habitat 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  25  percent  (381)  of 
the  score  for  this  case.  King  crab  and  Tanner  crab  were  judged  to  be  major 
contributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  29  percent  (450)  of  the 
score  for  this  case.  Razor  clam,  shorebirds,  and  ducks  were  judged  to  be 
major  contributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  13  percent  (200)  of  the  score 
for  this  case.  Sea  ducks  were  judged  to  be  the  major  contributor  to  the  score 
in  this  case. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  4  percent  (69)  and 
THE  TERRESTRIAL  HABITAT  contributed  3  percent  (45)  of  the  score  in  this  case. 

No  species  were  judged  to  be  major  contributors  to  the  score  in  either  of 
these  habitats. 

CASE  20:  SUMMER,  GASOLINE,  10,000  BBLS  -  ESTIMATED  SCORE  1,283 

THE  PELAGIC  HABITAT  contributed  47  percent  (607)  of  the  score  for  this 
case.  Herring  were  judged  to  be  the  major  contributor  to  the  score  in  this 
habi tat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  5  percent  (68)  of  the  score 
in  this  case.  No  species  were  judged  to  be  major  contributors  in  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  27  percent  (346)  of 
the  score  in  this  case.  Chum  salmon  and  other  marine  invertebrates  were  judged 
to  be  major  contributors  to  the  score  in  this  habitat. 
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THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  2  percent  (23),  THE  INTER¬ 
TIDAL  ROCKY  HABITAT  contributed  11  percent  (142).  THE  INTERTIDAL  COBBLE/GRAVEL 
HABITAT  contributed  7  percent  (88),  and  THE  TERRESTRIAL  HABITAT  contributed 
1  percent  (10)  of  the  score  for  this  case.  No  species  was  judged  to  be  a  major 
contributor  to  the  score  In  any  of  these  habitats. 

CASE  21:  WINTER,  GASOLINE,  50,000  BBLS  -  IMPACT  SCORE  1,133 

THE  PELAGIC  HABITAT  contributed  33  percent  (379)  of  the  impact  score  for 
this  case.  Herring  (200)  was  the  major  contributor  to  the  impact  score  in  this 
habitat. 

THE  SUBTIDAL  SAND/HUD  HABITAT  contributed  10  percent  (115)  of  the  impact 
score  for  this  case.  Dungeness  Crab  (72)  was  the  largest  contributor  to  the 
impact  score  in  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  26  percent  (298)  of 
the  impact  score  for  this  case.  Tanner  crab  (90)  and  other  marine  invertebrates 
(120)  were  the  largest  contributors  to  the  impact  score  in  this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  4  percent  (42)  of  the  impact 
score  for  this  case. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  18  percent  (205)  of  the  impact 
score  for  this  case.  Sessile  marine  invertebrates  (135)  were  the  largest  con¬ 
tributor  in  this  habitat. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  8  percent  (93)  of  the 
impact  score  for  this  case.  Crustaceans  (48)  were  the  largest  contributor  to 
the  impact  score  in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  1  percent  (6)  of  the  impact  score 
for  this  case. 


2-381 


CASE  22:  SUMMER,  DIESEL-2,  100  BBLS  -  ESTIMATED  SCORE  1,006 

THE  PELAGIC  HABITAT  contributed  37  percent  (369)  of  the  score  for  this 
case.  Phytoplankton,  zooplankton,  herring,  king  salmon,  chum  salmon,  sockeye 
salmon,  coho  salmon,  sea  otter,  and  seabirds  were  judged  to  be  major  contribu¬ 
tors  to  the  score  in  this  habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  7  percent  (66)  of  the  score 
for  this  case.  No  species  were  judged  to  be  major  contributors  to  the  score 
in  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  26  percent  (257)  of 
the  score  for  this  case.  Chum  salmon,  walleye  pollock,  other  marine  fish,  king 
crab.  Tanner  crab  and  other  marine  invertebrates  were  judged  to  be  major  contri¬ 
butors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  12  percent  (117)  of  the 
score  for  this  case.  Shorebirds  were  judged  to  be  the  major  contributor  to  the 
score  in  this  habitat. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  12  percent  (122)  of  the  score 
for  this  case.  Herring  and  other  invertebrates  were  judged  to  be  major  contri¬ 
butors  to  the  score  in  this  case. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  5  percent  (54)  and 
THE  TERRESTRIAL  HABITAT  contributed  2  percent  (21)  of  the  score  in  this  case. 

No  species  were  judged  to  be  major  contributors  to  the  score  in  either  of  these 
habitats. 

The  estimated  scores  for  Cases  23  through  32  range  from  767  down  to  29.  The 
spill  sizes  for  these  cases  is  10,000  and  1,000  barrels  for  gasoline  and  100 
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barrels  for  all  spill  products.  The  array  of  these  scores  is: 


S  P  I 

L  L  SI 

Z  E  BY  S 

EASON 

10,000  BBLS 

1 ,000  BBLS 

100  BBLS 

SPILL  TYPE 

WINTER 

SUMMER 

WINTER 

SUMMER 

WINTER 

Diesel-2 

Case  7 

Case  12 

Case  14 

Case  22 

767 

Crude  Oil 

Case  9 

Case  11 

Case  18 

645 

477 

Bunker-C 

Case  16 

Case  15 

Case  19 

225 

327 

Gasoline 

717 

357 

193 

32 

29 

relatively  low 

scores  for 

these  cases 

and  the  minor  differences 

between 

cases  makes  case  by  case  comparison  of  this  site  have  little  meaning.  These 
cases  were  judged  to  be  In  the  minimum  impact  range  and  cleanup  scenarios  are 
not  addressed  to  these  smaller  spills. 


(8)  PORT  MOLLER 

Port  Moller  Is  located  on  the  northern  coast  of  the  Alaska  Peninsula, 
about  halfway  between  Kvlchak  Bay  and  Unimak  Pass.  It  Is  separated  from  the 
maritime  Influence  of  the  Gulf  of  Alaska  by  the  Aleutian  Mountain  Range.  The 
spill  site  Is  located  about  3  miles  west-northwest  of  Port  Moller  at  56°0'N 
latitude,  1 60°37 .87 ' W  longitude  In  the  entrance  of  the  Bay  leading  to  either 
Port  Moller  or  Hague  Channel  (Fig.  2-49). 

(a)  PHYSICAL  CHARACTERISTICS 

Port  Moller  Is  characterized  by  the  Transitional  Climatic  Zone  due  to 
the  separation  from  the  Gulf  of  Alaska  by  the  Aleutian  Range. 

TEMPERATURES 

Temperatures  on  the  southern  coast  of  Bristol  Bay  vary  between  30°F 
to  60°F  In  the  Summer  and  15°F  to  45°F  In  the  Winter 5  Record  lows  and  highs 
have  not  been  established  at  Port  Moller  because  of  the  short  climatic  record. 
Record  temperatures  for  Port  Helden  to  the  east  are  82°F  and  -19°F.  ** 

Sea  surface  temperatures  vary  between  29°F  to  44°F  In  the  Winter  and 
31°F  to  60°F  Iri  the  Sumner/  Although  Port  Moller  does  not  freeze  up  during 

4  8 

Winter,  It  Is  continually  Influenced  by  the  Arctic  Ice  pack  In  the  Bering  Sea.* 
Coverage  during  January  and  February  ranges  from  10  to  40  percent  or  scattered, 

4 

and  the  Ice  coverage  Is  usually  gone  by  April  or  May. 

SURFACE  WINDS 

Winds  In  Bristol  Bay  are  generally  southerly  in  Summer  and  northerly 

O 

in  Winter.  Calms  frequently  occur  (15.3  percent  of  the  time)  during  the 
year  at  Port  Moller.  Representative  winds  chosen  at  the  spill  site  were 
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FIGURE  2-49.  THE  PORT  MOLLER  LOCATION  AND  SPILL  SITE 

NOTE:  Scale  can  be  determined  from  an  axis  of  the  spill  site  cross  (equals 
about  2  miles  or  3.3  km). 
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calm,  south-southwest  at  11.5  knots  during  Summer,  and  west-northwest  at 
12.0  knots  during  Fall. 


SURFACE  CURRENTS 

As  for  the  Unimak  Pass  location,  a  good  deal  more  Information  was 
given  in  the  COAST  PILOT 8  and  the  TIDAL  CURRENT  TABLES*  about  the  Port  Moller 
area  than  for  most  other  marine  study  locations.  Information  in  the  tidal 

Q 

CURRENT  TABLES  for  Port  Moller  and  near  the  selected  spill  site  is  as 
follows: 


AREA 


Entrance  Point 
West  3  miles  of  above 
Harbor  Point 

Hague  Channel  (east  of  Doe  Point) 
Johnston  Channel  (off  Halftide  Rock) 


MAXIMUM  CURRENTS 
(AVERAGE  VELOCITY) 


EBB 

VELOCITY(DIRECT ION) 
1.6  K  (000°) 

2.0  K  (000°) 

1.9  K  (335°) 

1.4  K  (035°) 

1.3  K  (335°) 


FLOOD 

VELOCITY  (DIRECTION) 

1.2  K  (180°) 

1.7  K  (175°) 

0.9  K  (160°) 

2.3  K  (220°) 

1.2  K  (180°) 


The  COAST  PILO 


* 


gave  the  following  Information  for  Port  Moller  near 


the  selected  spill  site: 


AREA 


COMMENT 


At  Port  Moller  Current  velocities  are  1.5  to  2  knots 

and  diurnal  tide  range  is  10.8  feet. 

Between  Point  Divide  and  Doe  Point  Tide  rips  are  produced  on  flooding  tides. 

Hague  Channel  Tidal  currents  are  very  strong,  as  much 

as  4  knots  on  the  Spring  flood. 

Hal f tide  Rock  Current  velocity  is  about  1.5  knots. 
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In  the  center  of  Bristol  Bay  off  Port  Mol ler,  surface  currents  have  been 

44 

measured  as  high  as  1.3  knots  and  bottom  currents  as  high  as  0.8  knot. 

Some  of  the  ebb  tidal  currents  exceed  the  flood  due  to  the  Influence  of  river 

44 

flow  into  Bristol  Bay.  Based  upon  these  inputs,  the  following  currents  were 
assumed  for  oil  dispersion  modelling  by  MSNW: 


MAXIMUM  CURRENTS 
(AVERAGE  VELOCITY) 

AREA  EBB  FLOOD 

_  VELOCITY  (DIRECTION)  VEL0CITY(  DIRECTION ) 


Central  Port  Moller 

2.0 

K 

(000°) 

1.7 

K 

(175°) 

Off  Entrance  Point 

1.6 

K 

(000°) 

1.2 

K 

(180°) 

Port  Moller,  inside  Harbor  Point 

1.9 

K 

(335°) 

0.9 

K 

(160°) 

Hague  Channel 

1.4 

K 

(035°) 

2.3 

K 

(220°) 

Herendeen  Bay 

1.3 

K 

(335°) 

1.2 

K 

(180°) 

Offshore  Port  Moller 

0.3 

K 

(225°) 

0.6 

K 

(045°) 

(b)  BIOLOGICAL  CHARACTERISTICS 

Port  Mol  ler  is  a  biologically  rich  shallow-water  bay  located  off  of 
Bristol  Bay  on  the  Alaska  Peninsula.  Abundant  resources  in  the  Port 
Moller  area  and  adjacent  waters  include  several  groups  of  fish  (salmon,  her¬ 
ring)  and  waterfowl.  Unless  otherwise  specified.  Port  Moller  is  used  here  to 
include  Nelson  Lagoon  and  Herendeen  Bay. 

Resource  summaries  are  shown  in  Figures  2-50  and  2-51. 


FISHES 

SALMON  I  PS  are  an  Important  and  numerous  resource  in  the  Port  Moller 
vicinity.  Similar  to  Unimak  Pass,  this  location  has  both  a  migratory  offshore 
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FIGURE 

SOURCE: 


2-50. 


Waterfowl  and  Seabirds 
V7\  Wintering  Area 
E3  Hosting -Mol  ting  Area 
Major  Migration  Route 

PORT  MOLLFR  CONCH!  rRATIOMS  OF  SFl.ECTFO  RESOURCES. 


Alaska  Department  of  Fish  and  Game,  ALASKA'S  WIWLIt'E  AND  HAS! 
January  l‘J73. 
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Harbor  Seal  Concentration 


L;\  J  Sea  Otter  Present 

EZ3  Moose  Concentration,  All  Year 


Brown  Rear 


p.’-’1?!  Intensive  IJse/Spriwj,  Fall 

Concentration  on  Fish  Streams 


FIGURE  2-51.  PORT  HOLLER  CO, ’ICE TITRATIONS  01  SELECTED  RESOURCES. 


SOURCE:  Alaska  Department  ot  li:.h  and  Cane,  ‘SKA  'C  >  HAIUTAT , 

January  1973. 
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population  going  to  and  from  Bristol  Bay  rivers  as  well  as  local  salmon 
populations. 

Juvenile  sockeye  salmon  leaving  Bristol  Bay,  after  migrating  from  their 
home  streams,  tend  to  congregate  off  the  Port  Moller  vicinity  (from  shore 
to  about  25  miles  offshore)  where  they  begin  feeding.  These  fish  remain 
in  the  area  from  mid-June  until  late  August.  The  number  of  juvenile  sockeye 
salmon  in  the  Port  Moller  area  could  be  staggering  (500  million)  if  one  uses 
adult  run  sizes  and  assumes  a  90  percent  marine  mortality  in  a  given  year. 

The  number  on  any  given  date  would  be  less  but  would  still  be  in  the  millions. 

This  early  life  history  is  critical  to  this  and  other  salmon  species 
as  they  are  under  a  good  deal  of  natural  stress,  and  oil  pollution  could 
become  a  critical  parameter  in  this  life  history  period. 

Adult  sockeye  salmon  returning  to  Bristol  Bay  peak  at  Port  Moller  from 
about  June  15th  to  July  1st.  Again,  the  number  on  any  given  day  would  not 
e~ual  that  year's  sockeye  run  to  Bristol  Bay,  but  during  the  peak  it  would 
be  several  million  (mean  Bristol  Bay  adult  sockeye  run  for  1956-1972  is 
16.6  million  with  a  range  of  53.1  million  to  2.4  million). 

Local  sockeye  salmon  at  Port  Moller  are  also  frequent.  In  1971, 
nearly  2.5  million  sockeye  salmon  wen  caught  at  Bear  River  and  Herendeen 
Bay  in  Port  Moller. 

Information  on  other  salmon  species  is  sparse,  but  their  behavior  is 
generally  similar.  King  salmor,  adults  pass  Port  Moller  (about  40  to  55  miles 
offshore),  with  75  percent  of  the  run  between  June  14th  and  28th.  C'ho 
salmon  adults  would  be  in  the  Port  Moller  area  mid-July  to  Late  August.  Both 
king  and  coho  salmon  are  transitory  as  local  spawning  stocks  are  small. 
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Chum  salmon  adults  pass  Port  Moller  between  June  20th  and  July  10th 
about  25  to  60  miles  offshore.  Local  populations  exist  so  they  would  also  be 
in  Port  Moller.  Adult  pink  salmon  pass  Port  Moller  about  the  same  time  as  the 
Bristol  Bay  sockeye  salmon  run.  A  conservative  estimate  of  these  adult  salmon 
(other  than  sockeye)  runs  to  Bristol  Bay  (assuming  50  percent  exploitation)  is 
as  follows  based  on  1951  to  1967  catch  data: 


SALMON 

MEAN 

King 

165,400 

Coho 

74,300 

Pink  (even  year) 

1,650,200 

Chum 

928,800 

Local  significant  salmon  spawning  areas  and  timing  for  Port  Moller 
44 

are  as  follows: 


SALMON 

AREA 

TIMING  (PEAK) 

Kinq 

(small  runs) 

Nelson  Lagoon  System, 
River  System 

Bear 

All  of  June  (mid-June) 

Sockeye 
(large  runs) 

Nelson  Lagoon  System, 
River  System 

Bear 

Late  June  -  late  July 
(early  July) 

Coho 

(large  runs?) 

Nelson  Lagoon  System 

Late  August-September 
(late  August) 

Pink 

None 

-- 

Chum 

(small  runs) 

Nelson  Lagoon  System, 
Moller  System 

Port 

Early  July  -  late 
August  (late  July) 

Dolly  Varden  are  present  at  Port  Moller,  while  rainbow  trout  rarely  migrate 
to  salt  water  (steelhead)  in  Bristol  Bay.44  See  the  Kvichak  Bay  location 
description  for  more  information  on  Bristol  Bay  salmon  and  Do 1 i y  Varden. 
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PACIFIC  HALIBUT  are  present  In  the  Port  Moller  area,  but  do  not  appear 


In  great  numbers  as  adults.  Juvenile  halibut  inhabit  the  shallow  waters  of 
Port  Moller  and  may  be  present  in  small  numbers  inside  the  Bay.  Abund  it 
stocks  of  halibut  are  shown  off  Port  Moller  in  May  some  80  to  90  nvT!es 
offshore.  Figure  2-52  shows  halibut  distribution  and  movement  within 
Bristol  Bay.  Additional  halibut  information  is  presented  with  the  Unimak 
Pass  location  description. 

WALLEYE  POLLOCK  were  found  In  large  quantities  offshore  of  Port  Moller 

44 

(one  catch  within  about  50  miles),  while  another  survey  from  \.m  same 
44 

source  showed  the  edge  of  their  Spring/Summer  distribution  Is  much  closer 

and  contacts  the  western  side  of  the  Port  Moller  vicinity.  This  species  Is 

assumed  to  be  In  the  area  but  probably  not  in  the  abundances  seen  in  other 

parts  of  the  Bering  Sea.  This  deeper  water  bottom  fish  produces  pelagic  eggs 

44 

along  with  young  juveniles  which  occupy  the  upper  10  m  of  surface  waters 
which  would  increase  this  species'  vulnerability  to  oil  products.  Additional 
information  is  presented  with  the  Unimak  Pass  location  description. 

PACIFIC  COD  AND  SAFFRON  COD  inhabit  the  Port  Moller  area.  Large 
numbers  of  small  Paciric  cod  were  taken  Inshore  near  Cape  Seniavin  while 
saffron  cod  were  more  abundant  on  the  north  side  of  Bristol  Bay--Tog1ak 
vicinity.4^  Additional  information  is  presented  in  the  Unimak  Pass  location 
description. 

PACIFIC  HERRING  probably  are  the  most  abundant  marine  fish  (excluding 

salmon)  in  this  area,  particularly  when  they  migrate  to  the  Port  Moller  area 

44 

to  spawn  from  late  April  to  early  June.  See  Figures  2-53  and  2-54  for 
*heir  distribution  in  Bristol  Bay  and  their  life  cycle. 
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SOURCE:  Arctic  Environmental  Information  and  Data  Center,  THE  BRISTOL  BAY  'Nil RONMENT  -  A  BACKGROUND 
STUDY  OF  AVAILABLE  KNOWLEDGE ’3  prepared  for  the  Department  of  the  Army,  Alaska  District, 

Corps  of  Engineers,  February  1974. 


In  spawning,  the  female  releases  an  average  of  20,000  eggs  per  year 

which  are  fertilized  in  the  water  and  then  become  attached  to  kelp,  eelgrass, 

44 

or  any  convenient  substrate  in  the  shallow  waters  near  Port  Moller.  The 

eggs  develop  in  23  days  and  form  planktonic  larvae  which  form  into  juveniles 
44 

after  two  months. 

Adult  hernnq  remain  nearshore  throughout  the  Summer  and  leave 

Bristol  Bay  in  September  and  October  to  form  wintering  schools  northwest 

44 

of  the  Pribilof  Islands  and  along  the  southern  margin  of  the  ice  pack. 

44 

These  adults  move  to  spawning  areas  beoinninq  in  late  March  and  April. 

See  the  Port  Graham  location  description  for  information  about 
herring  vulnerability  to  nil. 

OTHER  MARINE  FI  SHF  ^  in  the  Port  Moller  vicinity  include  several  smelt 
species,  several  greenling  species,  sandlance,  numerous  sculpins,  and  several 
other  miscellaneous  fishes. 

shellfishes 

K_I N G  CRAB  are  shown  to  be  just  offshore  Port  Moller  in  the  Sjnmer 

44 

months  and  furcher  east  in  Bristol  Bay  in  Winter  months.  The  distribution 

shown  would  indicate  low  numbers  of  this  crab  in  the  Port  Moller  area  and  the 

shallow  waters  of  Port  Moller  would  also  seem  to  limit  the  numbers  of  this 

deeper  water  crab  species.  See  the  Unimak  Pass  location  description  for  more 

information  on  this  crab  species.  King  crab  larvae  (Sunnier  of  1965)  are 

44 

shown  in  high  abundance  .just  north  of  Port  Moller. 

...  4-5 

.ANNER  CRAB  distributions  are  generally  concentrated  some  distance 
offshore  of  Port  Moller.  However,  low  concentrations  of  tanner  crabs  are 
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expected  in  Port  Moller.  See  the  Unimak  Pass  location  description  for  more 
information  on  this  crab. 

OUNGENESS  CRAB  are  reported  on  the  north  side  of  the  Alaska 
44 

Peninsula,  but  no  specific  information  was  found  for  Port  Moller.  MSNW 
assumed  a  few  to  be  present  here.  More  details  on  the  species  is  located  in 
the  Unimak  Pass  location  description. 

SHRIMP  are  not  in  the  commercial  quantities  in  Bristol  Bay**4  but  were 
assumed  to  be  present  in  the  Port  Moller  area.  See  the  Unimak  Pass  descrip¬ 
tion  for  more  information  on  the  species  involved. 

RAZOR  CLAMS  occur  in  large  numbers  in  the  inshore  waters  and  lagoons 

45 

on  the  Bering  side  of  Unimak  Island  and  on  up  this  shore  on  the  Alaska 

Peninsu1  i  to  Izenbek  Lagoon?4  They  are  assumed  to  be  present  and  abundant 

on  the  sandy  beaches  of  Port  Moller.  However,  they  were  not  reported  for  the 

44 

Naknek-Kvichak  area  further  east  of  Port  Moller  in  Kvichak  Bay. 

WATERFOWL 

Again,  little  quantified  information  on  waterfowl  exists  for  the  Port 
Moller  vicinity;  however,  they  are  known  to  be  abundant  in  this  area.  Port 
Moller  is  probably  similar  but  possibly  somewhat  less  important  than  Izembek 
Lagoon  (west  of  Port  Moller)  as  a  major  Fall -Spring  stop-over  area  for  ducks 
and  geese. 

Port  Moller  is  indicated  as  a  wintering  area  as  well  as  nesting  and 
molting  area  (lagoon  areas). ^ 

DUCKS  utilize  Port  Moller  (main  bays)  as  a  major  wintering  area. 
Production  estimates  are  high  (32  breeding  pair  per  square  mile)  west  of 


Port  Moller.  Many  species  are  involved  and  are  fully  described  by  one 
source.44  This  source44  indicated  that  mallards  and  teal  frequent  the  mouths 
of  rivers  and  bays  until  freezeup  while  pintails  frequent  the  tidal  lagoons 
in  large  numbers  in  the  Summer. 

The  ducks  most  vulnerable  to  oil  are  those  more  dependent  on  the 

44 

marine  areas--di ving  and  sea  ducks  (scaup,  eiders,  scoters,  etc.).  These 
birds  inhabit  bays  and  estuaries. 

GEESE  a~e  numerous  along  the  Bering  Coast  of  the  Alaska  Peninsula  and 
include  such  species  as  the  Canada  goose  which  occasionally  feeds  along 
coastal  beaches  and  emperor  geese  and  black  brant  which  feed  extensively  on 
eelgrass  that  is  present  at  Port  Moller.  The  seeds  of  eelgrass  are  a  con¬ 
centrated  energy  source  utilized  by  these  birds  over  a  several-week  period 

(early  November  for  brant  in  Izembek  Lagoon;  late  October  for  emperor  geese) 

44 

prior  to  migration  to  wintering  areas. 

SWANS  (whistling  swans)  are  probably  the  most  spectacular  bird  in 
this  vicinity  but  have  little  direct  contact  with  the  sea,  as  they  feed  and 
nest  in  small  freshwater  ponds.  The  surrounding  general  area  is  a  major 
migration  and  production  area  (two  whistling  swans  per  square  mile). 

SEABIRDS  are  not  shown  in  any  major  colonies  in  the  Port  Moller 

17  1 8  44 

vicinity;  however,  some  beach  colonies  are  known.  One  source  provided 

a  detailed  distribution  of  many  seabirds  in  the  Bristol  Bay  vicinity.  This 

source  indicated  that  slender-billed  shearwaters,  fulmars,  qlaucous-winged 

gulls,  black-legged  kittiwak.es,  common  murres,  horned  puffins,  and  tufted 

puffins  are  numerous  in  the  Port  Moller  vicinity. 

SHOREBIRDS  inhabit  beaches  and  mud  flats  in  the  Port  Moller  area. 

Two  plover  species  are  probably  the  dominant  birds  in  the  Port  Moller  area. 
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Other  shorebirds  In  the  area  include  snipe,  yellowlegs,  two  species  of  sand¬ 
pipers,  dowitcher,  and  two  species  of  turnstones,  as  well  as  several  others. 

These  birds  frequent  the  shorelines  where  they  feed  on  marine  infauna  and 

44 

other  small  marine  life. 

MARINE  MAMMALS 

SEA  OTTERS  are  in  low  numbers  in  the  Port  Moller  area  as  the  result  of 
a  major  Winter  die-off  in  1971  and  1972.  The  population  is  probably  in  a 
recovery  phase.  They  are  present  on  the  Bering  Sea  shore  from  the  center  of 
Port  Moller  and  west,  with  no  areas  of  concentration.1 7 

HARBOR  SEALS  are  present  throughout  the  Port  Moller  vicinity,  with 
high  densities  in  the  western  half  of  Port  Moller  (in  Nelson  Lagoon  but  not 
in  Herendeen  Bay).17  No  estimates  of  abundance  were  located;  however,  past 
harvests  amounted  to  1,500  animals  annually.17 

NORTHERN  FUR  SEALS  are  assumed  to  occasionally  come  as  far  east  from 
Unimak  Pass  as  Port  Moller.  See  the  Unimak  Pass  location  description  for 
more  information  on  this  seal. 

SEA  LIONS  are  not  shown  in  any  concentrations  in  the  Port  Moller 

vicinity,  although  they  inhabit  parts  of  Bristol  Bay  west  and  north  of  this 
1  7  44 

location.  ’  They  were  assumed  to  he  present  in  small  numbers  at  this 
vicinity. 

WALRUS  have  hauling  grounds  along  the  north  and  west  shores  of 
Bristol  Bay.  The  west  shore  rookery  is  over  50  miles  west  of  Port  Moller 
at  Seal  ion  Rocks  off  Izembek  Lagoon  and  west  of  this  location.  They  are 
expected  to  be  rare  at  Port  Moller. 
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WHALES  are  present  In  the  Port  Moller  vicinity.  Figure  2-47  Indicates 
beluga  whale,  killer  whale,  and  harbor  porpoise  habitat  exists  at  Port  Moller. 
The  killer  whales  and  particularly  the  beluga  whales  are  probably  the  most 
numerous. 

TERRESTRIAL  MAMMALS 

BROWN  BEAR  are  very  abundant  in  the  Port  Moller  vicinity,  with  heavy 
beach  use  and  stream  feeding  on  returning  adult  salmon.  The  latter  use  Is 
pre/alent  at  the  southeast  end  of  Herendeen  Bay  and  In  the  south  end  of 
Port  Moller  (Bay). 

CARIBOU  occur  along  all  shores  of  Port  Moller,  with  Winter  range  on 
the  west  shore  of  Nelson  Lagoon  and  Herendeen  Bay  and  continuing  west  down 
the  Alaska  Peninsula.17  An  estimated  15,000  animals  occur  on  the  Alaska 
Peninsula. 

MOOSE  are  distributed  around  most  of  the  shores  of  Port  Moller,  with 
a  year-round  concentration  area  just  east  of  the  town  of  Port  Moller1/  The 
population  is  expanding.  Calving  takes  place  on  low-lying  coastal  plains. 

WOLVES  AND  WOLVERINES  are  indicated  as  present  in  the  Port  Moller 
vicinity. 

SMALL  TERRESTRIAL  MAMMALS  are  assumed  present  and  similar  to  those 
described  on  Unimak  Island  (see  Unimak  Pass  location  description). 

AQUATIC  FURBEARERS  are  assumed  to  be  in  low  to  moderate  abundance 
at  this  location. 
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Most  of  the  strand  species  in  this  area  are  Bering  and  Eastern  North 
American.  Because  sea  ice  occurs  here  in  the  Winter  and  beach  scouring  is 
extensive,  strand  vegetation  is  probably  poorly  developed  and  sporadic  in 
its  occurrence.  However,  100  percent  of  the  shoreline  would  be  available 
for  growth  of  these  plants  In  the  Sumner  ice-free  period.  There  is  no  pub¬ 
lished  information  on  the  eelgrass  beds  of  this  area/^*^  but  because  of 

the  proximity  of  Izembek  Lagoon,  which  is  one  of  the  largest  beds  of  eelgrass 
79 

in  the  world,  it  is  likely  that  there  are  extensive  areas  covered  by  this 
species  in  the  shallow  subtidal.  According  to  the  digitized  physical  shore¬ 
line  information,  about  72  to  74  percent  of  the  shallow  subtidal  bottom  would 
be  available  for  growth  of  eelgrass.  The  marine  algae  of  this  area  are  of 
the  Arctic  type.  There  is  very  little  rock  substrate  available  for  growth 
of  these  algae  (about  12  percent  of  the  shoreline  and  only  cobble/gravel). 

The  lack  of  substrate  and  the  effects  of  Winter  and  ice-scouring  probably 
preclude  the  development  of  much  algal  vegetation  either  in  the  intertidal 
or  subtidal.  Floating  kelp  species  are  lacking. 

For  further  physical  and  biological  information  on  this  location, 
see  Appendix  D. 

(c)  RESULTS 

Oue  to  the  fact  that  the  Sumner  spill  scenario  impacts  the  pelagic 
habitat  to  a  great  extent  and  the  Winter  scenario  impacts.it  very  little,  it 
is  impossible  to  make  meaningful  comparisons  between  them. 

The  10,000-bbl  diesel -2  spill  in  Summer  produces  the  greatest  impact 
score  with  the  pelagic  habitat  contributing  62  percent.  The  largest  con¬ 
tributors  in  this  habitat  are  herring,  salmon,  crab  larvae,  and  seabirds. 
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Diesel-2  also  produces  the  largest  impact  In  Winter,  followed  by  crude 
oil.  The  pelagic  habitat  contributed  only  2  percent  in  Winter,  however,  with 
the  subtidal  and  intertidal  habitats  making  up  the  difference.  The  largest 
contributors  in  Winter  are  invertebrate  infauna  and  other  marine  invertebrates. 
PHYSICAL  FATE  OF  SPILLS 

Two  oil  spill  scenarios  were  examined  at  Port  Moller.  The  first  scenario, 
using  most  probable  Summer  conditions,  resulted  in  oil  moving  in  a  north-north- 
easterly  direction  parallel  with  the  shoreline  north  of  Port  Moller  (Fig. 2-55). 
This  spill  trajectory  carries  oil  to  the  shore  in  appro;. in, ately  12  hours  after 
the  spill  occurs.  The  second  scenario,  using  most  probable  Winter  conditions, 
resulted  in  oil  moving  north-northeasterly  for  six  hours  and  then  easterly  toward 
the  shoreline  off  the  City  of  Port  Moller  (Fig. 2-56).  This  spill  trajectory 
reaches  the  shore  approximately  9  hours  after  the  spill  occurs.  The  Sumner 
scenario  impacts  five  habitats,  and  the  Winter  scenario  impacts  six  habitats. 

The  additional  habitat  which  is  impacted  in  Winter  is  the  Intertidal  Sand/Mud 
area  at  the  eastern  end  of  Port  Moller. 

The  trajectories  of  the  two  spills  change  the  impact  scores  between  the 
two  scenarios  for  individual  habitats.  The  major  differences  in  impact  scores 
are  not  reflected  in  the  total  impact  for  this  site.  Cross-seasonal  comparisons 
result  in  almost  meaningless  listings  of  species  with  major  changes  in  impact 
score.  Therefore,  the  Summer  scenario  cases  will  be  compared  only  to  each  other 
in  the  discussion  and  the  Winter  scenario  cases  will  be  compared  only  with  each 
other.  The  discussion  will  begin  with  the  case  with  the  highest  impact  score 
and  proceed  to  the  lowest. 

See  Page  2-27  for  discussion  of  spill  enveloping  process. 
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FIGURE  2-55.  PORT  MOLLER  SUMMER  10,000  BBL  SPILL  ENVELOPES 
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FIGURE  2-56.  PORT  MOLLER  WINTER  10,000  BBL  ENVELOPE 
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CASE  DISCUSSION 


Table  ?-16  presents  the  results  of  the  oil  spill  scenarios  examined  at 
Port.  Moller  without  cleanup. 

TABLE  2-16  .  PORT  MOLLER  CASE  RESULTS  NO  CLEANUP 
SPILL  TYPE 
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Crude  Oil 

5,888 
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1,945 
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[19) 
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[7] 

1,180 

[14] 

105 

[22] 

Gasoline 

1  ,188 

[131 

214 

[20] 

38 
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(1)  Numbers 

in  brackets  are  the  case 

numbers 

that 

fol low. 

CASE  1: 

SUMMER,  DIESEL-2, 

10,000  BBLS 

-  IMPACT  SCORE 

10,782 

THE  PELAGIC  HABITAT 

contributed 

62  percent  (6,669) 

of 

the 

impact  score 

for  this  case.  The 

major 

contributing 

specie 

to  this 

impact 

s^ore  in  this 

habitat 

were  phytoplankton 

(120),  zooplankton 

(120), 

Paci  fic 

sandlance  (120). 

herring 

(806),  smelt 

(154) 

,  crab  larvae  (483) 

,  king  salmon 

f  820) , 

chum  salmon 

(547)  sockeye  salmon  (1,933),  pink  salmon  (547).  coho  salmon  (328),  Dolly 
Varden  (145),  and  seabirds  (*56).  With  the  exceptions  of  smelt,  coho  salmon, 
and  Dolly  Varden,  these  species  were  among  the  most  abundant  in  this  habitat. 
King,  pink  and  coho  salmon  were  rated  minor,  chum  salmon  and  herring  moderate, 
and  sockeye  salmon  major  in  commercial  importance.  King,  sockeye,  pink  and 
coho  salmon  and  Dolly  Varden  were  rated  minor  in  recreational  importance. 
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Dolly  Varden  were  rated  minor  and  all  the  salmon  moderate  in  subsistence  im¬ 
portance.  With  the  exception  of  Pacific  sandlance,  all  fish  species  and 
seabirds  were  judged  to  be  most  sensitive  to  a  diesel-2  spill  in  this  habitat. 
Seabirds  were  classified  as  protected. 

THE  SUBTIPAL  SAND/MUD  HABITAT  contributed  14  percent  (1,523)  of  the 
impact  score  for  this  case.  The  major  contributing  species  to  this  impact  score 
in  this  habitat  were  cods  (200),  sculpins  (120),  other  flatfishes  (300),  Pacific 
sandlance  (273;,  and  other  marine  invertebrates  (410).  These  species  were  tie 
most  abundant  in  this  habitat.  Cods  and  flatfish  were  rated  moderate  ir  com¬ 
mercial  importance  and  minor  in  subsistence  importance.  Sandlance  and  inverte¬ 
brates  were  judged  to  be  among  the  most  sensitive  to  a  diesel-2  spill  in  this 
habitat. 

THE  SUBTIPAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  18  percent  (1,896) 
of  the  impact  score  for  this  case.  The  major  contributing  species  to  this 
score  in  this  habitat  were  chum  salmon  (547),  Pacific  halibut  (200),  king 
crab  (360),  tanner  crab  (240),  and  other  marine  invertebrates  (273).  With  the 
exception  of  the  invertebrates,  these  species  were  the  most  abundant  in  this 
habitat.  The  crabs  and  halibut  were  rated  major  and  the  salmon  moderate  in 
commercial  importance.  The  invertebrates  were  rated  minor  in  recreational  and 
subsistence  importance.  Chum  salmon  were  rated  moderate  and  the  crabs  minor 
in  subsistence  importance.  The  salmon  and  invertebrates  were  judged  to  be  the 
most  sensitive  to  a  diesel-2  spill  in  this  habitat. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  5  percent  (563)  of  the 
impact  score  for  this  case.  The  major  contribution  species  to  this  impact 
score  for  this  habitat  were  smelt  (184),  gastropods  (128),  and  shorebirds  (137). 
Gastropods  were  one  of  the  most  abundant  species  in  this  habitat.  Smelt  and 
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shorebirds  were  judged  to  be  the  most  sensitive  to  a  diesel-2  spill  in  this 
habitat.  Shorebirds  were  classified  as  protected. 

THE  TERRESTRIAL  HABITAT  contributed  1  percent  (131)  of  the  impact  score 
for  this  case.  Raptors  (75)  were  the  largest  contributor  to  the  impact  score 
in  this  habitat.  Raptors  were  classified  as  protected. 

Table  2-17  following  presents  the  full  results  of  case  1. 

CASE  2:  SUMMER.  CRUDE  OIL,  10,000  BBLS  -  ESTIMATED  SCORE  8,613 

THE  PFLAGIC  HABITAT  contributed  35  percent  (3,004)  of  the  score  for 
this  case.  The  major  contributing  species  to  this  score  in  this  habitat  were 
judged  to  be  herring,  crab  larvae,  king  salmon,  pink  salmon,  coho  salmon, 
sockeye  salmon,  chum  salmon,  and  seabirds. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  15  percent  (1,249)  of  the 
score  for  this  case.  The  major  contributing  species  to  this  score  in  this 
habitat  were  judged  to  be  cods  and  other  flatfish. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  38  percent  (3,299) 
of  the  score  for  this  case.  The  major  contributing  species  to  this  score  in 
this  habitat  were  judged  to  be  chum  salmon  and  Pacific  halibut. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  10  percent  (831)  of 
the  score  for  this  case.  Smelt,  shorebirds  and  gastropods  were  judged  to  be 
the  major  contributors  to  the  score  in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  3  percent  (230)  of  the  score  for 
this  case.  Raptors  were  judged  to  be  the  only  substantial  contributor  to  the 
score  in  this  habitat. 

CASE  3:  WINTER,  DIESEL-2,  10,000  BBLS  -  IMPACT  SCORE  7,877 

THE  PELAGIC  HABITAT  contributed  2  percent  (157)  of  the  impact  score  for 

this  case.  Seabirds  (60)  were  the  largest  contributor  to  the  impact  score  in 
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this  habitat.  Seabirds  were  classified  as  protected  and  were  judged  to  be  the 
most  sensitive  to  a  diesel-2  spill  in  this  habitat  in  Winter. 

THE  SUETIDAL  SAND/MUP  HABITAT  contributed  43  percent  (3,405)  of  the 
impact  score  for  this  case.  The  major  contributors  to  this  impact  score  in 
this  habitat  were  cods  (120),  other  flatfish  (200),  and  other  marine  inverte¬ 
brates  (2,700).  The  flatfish  and  invertebrates  were  among  the  most  abundant 
in  this  habitat.  Cods  and  flatfish  were  rated  moderate  in  commercial  importance 
and  minor  in  subsistence  importance.  The  invertebrates  were  judged  to  be  the 
most  sensitive  to  a  diesel-2  spill  in  this  habitat  in  Winter. 

THE  SUBTIDAL  R0CK/C05BL E/GRAVEL  HABITAT  contributed  11  percent  (848)  of 
the  impact  score  for  this  case.  King  crab  (360)  and  tanner  crab  (240)  were  the 
major  contributors  to  the  impact  score  in  this  habitat.  The  crabs  were  the  most 
abundant  species  in  this  habitat.  Both  species  were  rated  major  in  commercial 
importance  and  minor  in  subsistence  imnortance. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  38  percent  (3,023)  of  the 
impact  score  for  this  case.  The  major  contributors  to  this  impact  score  in 
this  habitat  were  eelgrass  (128),  razor  clams  (179),  softshell  bivalves  (290), 
invertebrate  infauna  (1,620),  geese  (102),  ducks  (328),  and  swans  (213).  Eel- 
grass  and  swans  were  the  most  abundant  species  in  this  habitat  in  Winter. 

Clams,  geese  and  ducks  were  rated  minor  in  cormterical  importance.  Clams  were 
rated  moderate  and  bivalves,  geese  and  ducks  minor  in  recreational  importance. 
Clams  and  ducks  were  rated  moderate  and  geese  minor  in  subsistence  importance. 
Infauna  and  ducks  were  judged  to  be  among  the  most  sensitive  to  a  diesel -2  spill 
in  this  habitat  in  Winter.  Swans  were  classified  as  protected. 


2-412 


THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  3  percent  (238)  of  the 
Impact  score  for  this  case.  Gastropods  (77)  were  the  largest  contributor  to 
the  Impact  score  In  this  habitat.  They  were  among  the  most  abundant  and  among 
the  most  sensitive  to  a  diesel -2  spill  in  this  habitat  In  Winter. 

THE  TERRESTRIAL  HABITAT  contributed  3  percent  (206)  of  the  impact  score 
for  this  case.  Raptors  (120)  were  the  only  significant  contributors  to  the 
Impact  score  In  this  habitat.  They  were  judged  to  be  the  most  sensitive  to  a 
diesel-2  spill  in  this  habitat  in  Winter  and  were  classified  as  protected. 

Table  2-18  following  presents  the  full  results  of  Case  3. 

CASE  4:  SUMMER,  BUNKER-C,  10.000  BBLS  -  ESTIMATED  SCORE  6,382 

THE  PELAGIC  HABITAT  contributed  30  percent  (1,930)  of  the  score  for 
this  case.  Herring,  crab  larvae,  king  salmon,  chum  salmon,  sockeye  salmon, 
pink  salmon,  coho  salmon,  and  seabirds  were  judged  to  be  major  contributors  to 
the  score  in  this  habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  19  percent  (1,198)  of  the 
score  for  this  case.  Pacific  sandlance  and  other  marine  invertebrates  were 
judged  to  be  the  major  contributors  to  the  score  in  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  37  percent  (2,380) 
of  the  score  for  this  case.  Chum  salmon,  king  crab,  and  other  marine  inverte¬ 
brates  were  judged  to  be  the  major  contributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  8  percent  (515)  of  the 
score  for  this  case.  Smelt  were  judged  to  be  the  only  substantial  contributor 
to  the  score  in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  6  percent  (359)  of  the  score  for 
this  case.  Raptors  were  judged  to  be  the  only  substantial  contributor  to  the 
score  in  this  habitat. 
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CASE  5:  WINTER,  CRUDE  OIL,  10,000  BBLS  -  ESTIMATED  SCORE  5,888 

THE  PELAGIC  HABITAT  contributed  2  percent  (117)  of  the  score  for  this 
case.  Seabirds  were  judged  to  be  the  largest  contributor  to  the  score  in  this 
habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  43  percent  (2,543)  of  the 
score  for  this  case.  Cods,  other  flatfish,  and  other  marine  invertebrates  were 
judged  to  be  the  major  contributors  to  the  score  in  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  11  percent  (634)  of 
the  score  for  this  case.  King  crab  and  tanner  crab  were  judged  to  be  the  major 
contributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  38  percent  (2,260)  of  the 
score  for  this  case.  Razor  clams,  softshell  bivalves,  invertebrate  infauna, 
ducks,  and  swans  were  judged  to  be  the  major  contributors  to  the  score  in  this 
habitat. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  3  percent  (178)  of  the 
score  for  this  case.  No  individual  species  was  judged  to  be  a  major  contribu¬ 
tor  to  the  score  in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  3  percent  (154)  of  the  score  in  this 
case.  Raptors  were  judged  to  be  the  largest  contributor  to  the  score  in  this 
habitat. 

CASE  6:  SUMMER,  DIESEL-2,  1,000  BBLS  -  IMPACT  SCORE  5,724 

THE  PELAGIC  HABITAT  contributed  63  percent  (3,590)  of  the  impact  score 
for  this  case.  The  decrease  in  impact  score  for  this  habitat  from  Case  1  is 
accounted  for  by  the  following  species: 
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Pacific  Sandlance 

reduced 

to 

30  from 

120 

Herring 

reduced 

to 

456  from 

806 

Smelt 

reduced 

to 

77  from 

164 

Crab  Larvae 

reduced 

to 

273  from 

483 

King  Salmon 

reduced 

to 

383  from 

820 

Chum  Salmon 

reduced 

to 

255  from 

547 

Sockeye 

reduced 

to 

1  ,093  from 

1,933 

Pink  Salmon 

reduced 

to 

255  from 

547 

Coho  Salmon 

reduced 

to 

153  from 

328 

Dolly  Varden 

reduced 

to 

82  from 

145 

Seabirds 

reduced 

to 

213  from 

456 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  20  percent  (1,125)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact 
score  in  this  habitat  from  Case  1  is  accounted  for  by  the  following  species: 


Pacific  Sandlance 

reduced 

to 

128 

from 

273 

Other  Marine  Invertebrates 

reduced 

to 

191 

from 

410 

THE  SUBTIDAL  ROCK/COE BLE/GRAVEL  HABITAT  contributed  18  percent  (1,009) 
of  the  impact  score  for  this  case.  The  decrease  in  impact  score  for  this  habi 
tat  from  Case  1  is  accounted  for  by  the  following  species: 


Chum  Salmon 

reduced 

to 

255 

from 

547 

King  Crab 

reduced 

to 

90 

from 

360 

Tanner  Crab 

reduced 

to 

60 

from 

240 

Other  Marine  Invertebrates 

reduced 

to 

128 

from 

273 
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THE  INTERTIDAL  and  TERRESTRIAL  HABITATS  were  not  impacted  by  the  smaller 
spill  sizes  in  the  Sumner  scenario. 

CASE  7:  WINTER,  BUNKER  C,  10,000  BBLS  -  ESTIMATED  SCORE  4,782 

THE  PELAGIC  HABITAT  contributed  2  percent  (95)  of  the  score  for  this 
case.  No  individual  species  was  judged  to  be  a  major  contributor  to  the  score 
in  this  habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  43  percent  (2,068)  of  the 
score  for  this  case.  Other  flatfish  and  other  marine  invertebrates  were  judged 
to  be  the  major  contributors  to  the  score  in  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  11  percent  (515)  of 
the  score  for  this  case.  King  crab  and  tanner  crab  were  judged  to  be  the  major 
contributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  38  percent  (1,835)  of  the 
score  for  the  case.  Softshell  bivalves,  invertebrate  infauna,  ducks,  and  swans 
were  judged  to  be  the  major  contributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  3  percent  (144)  of  the 
score  for  this  case.  No  individual  species  was  judged  to  be  a  major  contribu¬ 
tor  to  the  score  in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  3  percent  (125)  of  the  score  for  this 
case.  No  individual  species  was  judged  to  be  a  major  contributor  to  the  score 
in  this  habitat. 

CASE  8:  SUMMER,  CRUDE  OIL,  1,000  BBLS  -  ESTIMATED  SCORE  3,512 

THE  PELAGIC  HABITAT  contributed  63  percent  (2,202)  of  the  score  in  this 
case.  Herring,  crab  larvae,  king  salmon,  chum  salmon,  sockeye  salmon,  pink 
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salmon  and  seabirds  were  judged  to  be  major  contributors  to  the  score  in  this 
habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  20  percent  (690)  of  the  score 
for  this  case.  Cods,  other  flatfish  and  other  marine  invertebrates  were  judged 
to  be  major  contributors  to  the  score  in  this  case. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  18  percent  (619)  of 
the  score  for  this  case.  Chum  salmon  and  Pacific  halibut  were  judged  to  be  the 
major  contributors  to  the  score  in  this  case. 

CASE  9:  SUMMER,  BUNKER  C,  1,000  BBLS  -  ESTIMATED  SCORE  2,561 

THE  PELAGIC  HABITAT  contributed  63  percent  (1,606)  of  the  score  for  this 
case.  Herring,  crab  larvae,  king  salmon,  chum  salmon,  sockeye  salmon,  and  pink 
salmon  were  judged  to  be  the  major  contributors  to  the  score  in  this  habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  20  percent  (503)  of  the  score 
for  this  case.  Other  flatfish  were  judged  to  be  the  major  contributors  to  the 
score  in  this  hdb1  at. 

THE  SUBTIDAL  ROCK/COBBLE/C-RAVEL  HABITAT  contributed  18  percent  (451)  of 
the  score  for  this  case.  Chum  salmon  were  judged  to  be  the  major  contributor 
to  the  score  in  this  habitat. 

CASE  10:  WINTER,  DIESEL-2,  1,000  BBLS  -  IMPACT  SCORE  2,420 

THE  PELAGIC  HABITAT  contributed  4  percent  (102)  of  the  impact  score  for 
this  case.  With  minor  exceptions,  seabirds  reduced  to  15  from  60  accounted  for 
the  decrease  in  habitat  score  from  Case  3  in  this  habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  35  percent  (846)  of  the  impact 
score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact  score  for 
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this  habitat  from  Case  3  is  accounted  for  by  the  following  species: 


Pacific  Sandlance 

reduced 

to 

38 

from 

82 

Other  Bivalves 

reduced 

to 

26 

from 

97 

Other  Marine  Invertebrates 

reduced 

to 

273 

from  2,700 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  11  percent  (256) 
of  the  impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in 
impact  score  for  this  habitat  from  Case  3  is  accounted  for  by  the  following 
species: 


Pacific  Halibut 

reduced 

to 

15  from 

60 

Other  Flatfish 

reduced 

to 

12  from 

48 

Other  Marine  Fish 

reduced 

to 

12  from 

48 

King  Crab 

reduced 

to 

90  from 

360 

Tanner  Crab 

reduced 

to 

60  from 

240 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  42  percent  (1,028)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact 
score  for  this  habitat  from  Case  3  is  accounted  for  by  the  following  species: 


Softshell  Bivalves 

reduced 

to 

77 

from 

290 

Invertebrate  Infauna 

reduced 

to 

164 

from 

1,620 

Shorebirds 

reduced 

to 

21 

from 

81 

Ducks 

reduced 

to 

144 

from 

328 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  8  percent  (188)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  crustaceans  reduced  to  12 
from  48  accounted  for  the  decrease  in  impact  score  for  this  habitat  from 
Case  3. 
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CASE  11:  WINTER,  CRUDE  OIL,  1,000  BBLS  -  ESTIMATED  SCORE  1,945 

THE  PELAGIC  HABITAT  contributed  4  percent  (82)  of  the  score  for  this 
case.  No  individual  species  was  judged  to  be  a  major  contributor  to  the  score 
in  this  habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  35  percent  (680)  of  the  score 
for  this  case.  Other  flatfish  and  other  marine  invertebrates  were  judged  to 
be  the  major  contributors  to  the  score  in  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  11  percent  (206)  of 
the  score  for  this  case.  No  individual  species  was  judged  to  be  a  major  con¬ 
tributor  to  the  score  in  this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  42  percent  (826)  of  the 
score  for  this  case.  Razor  clam,  invertebrate  infauna,  and  swans  were  judged 
to  be  the  major  contributors  to  the  score  in  this  habitat. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  8  percent  (151)  of  the 
score  for  this  case.  No  individual  species  was  judged  to  be  a  .’ajor  contri¬ 
butor  to  the  score  in  this  habitat. 


CASE  12:  SUMMER,  GASOLINE,  10,000  BBLS  -  IMPACT  SCORE  1,587 

THE  PELAGIC  HABITAT  contributed  57  percent  (883)  of  the  impact  score 
for  this  case.  With  the  exception  of  ichthyoplankton,  all  species  impact 


scores  were  substantially  changed  i 
this  habitat  were  as  follows: 

Pacific  Sand  lance 
Phytoplankton 
Zooplankton 
Herring 


this  habitat  from  Case  6.  The  results  in 

increased  to  120  from  30 
reduced  to  30  from  120 
reduced  to  30  from  120 
reduced  to  200  from  456 
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Smelt 

reduced 

to 

18  from 

77 

Crab  Larvae 

reduced 

to 

30  from 

277 

King  Salmon 

reduced 

to 

90 

from 

383 

Chum  Salmon 

reduced 

to 

60 

from 

255 

Sockeye  Salmon 

reduced 

to 

120 

from 

1,093 

Pink  Salmon 

reduced 

to 

60 

from 

255 

Coho  Salmon 

reduced 

to 

36 

from 

153 

Dolly  Varden 

reduced 

to 

9 

from 

82 

Seabirds 

reduced 

to 

0 

from 

213 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  18  percent  (278)  of  the  impact 
score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact  score  for 
this  habitat  from  Case  6  is  accounted  for  by  the  following  species: 


Cods 

reduced 

to 

0 

from 

200 

Sculpins 

reduced 

to 

30 

from 

120 

Starry  Flounder 

reduced 

tn 

0 

from 

48 

Other  Flatfish 

reduced 

to 

0 

from 

300 

Pacific  Sandlance 

reduced 

to 

30 

from 

128 

Miscellaneous  Marine  Fish 

reduced 

to 

12 

from 

48 

Razor  Clam 

reduced 

to 

12 

from 

48 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  11  percent  (180)  of 
the  impact  score  for  this  case.  With  a  minor  exception,  the  decrease  in  impact 
score  for  this  habitat  from  Case  6  is  accounted  for  by  the  following  species: 
Chum  Salmon  reduced  to  60  from  255 


Pacific  Halibut 


reduced 


to  0  from 


200 


Other  Flatfish 

reduced 

to 

0  from 

96 

Greenl ings 

reduced 

to 

0  from 

24 

Walleye  Pollock 

reduced 

to 

0  from 

60 

Other  Marine  Fish 

reduced 

to 

0  from 

96 

King  Crab 

reduced 

to 

0  from 

90 

Tanner  Crab 

reduced 

to 

0  from 

60 

THE  INTERTIDAL  COBBLE/GTAVEL  HABITAT  contributed  14  percent  (230)  of 
the  Impact  score  for  this  case.  This  habitat  was  not  impacted  in  Case  6. 

The  species  impact  scores  in  this  habitat  for  this  case  were  smelt  (18), 
hardshell  bivalves  (12),  crustaceans  (20),  gastropods  (120),  and  shorebirds  (60). 

THE  TERRESTRIAL  HABITAT  contributed  1  percent  (16)  of  the  impact  score 
for  this  case.  This  habitat  was  not  impacted  in  Case  6.  The  species  impact 
score  in  this  habitat  for  this  case  were  strand  vegetation  (10)  and  other 
vegetation  (6). 

CASE  13:  WINTER,  GASOLINE,  10,000  BBLS  -  IMPACT  SCORE  1,188 

THE  PELAGIC  HABITAT  contributed  4  percent  (51)  of  the  impact  score  for 
this  case.  The  change  in  Impact  score  for  this  habitat  from  Case  10  is  ac¬ 
counted  for  by  minor  changes  in  six  species. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  33  percent  (388)  of  the  impact 
score  for  this  case.  With  a  minor  exception,  the  change  in  impact  score  for 
this  habitat  from  Case  10  is  accounted  for  by  the  following  species: 


Cods 

reduced 

to 

0  from 

120 

Sculpins 

reduced 

to 

20  from 

80 

Starry  Flounder 

reduced 

to 

0  from 

24 
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Other  Flatfish 

reduced 

to 

0  from 

200 

Pacific  Sand lance 

reduced 

to 

9  from 

38 

Miscellaneous  Marine  Fish 

reduced 

to 

0  from 

24 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  1  percent  (15)  of 
the  impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact 
score  for  this  habitat  from  Case  10  is  accounted  fc.  by  the  following  species: 


King  Crab 

reduced 

to 

L  from 

90 

Tanner  Crab 

reduced 

to 

0  from 

60 

Other  Manne  Invertebrates 

reduced 

to 

15  from 

60 

THE  INTERTIDAL  SAND/MUD  HABITAT  CONTRIBUTED  56  percent  (661)  of  the 
impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat  from 
Case  10  is  accounted  for  by  the  following  species: 


Softshell  Bivalves 

increased 

to 

164 

from 

77 

Invertebrate  Infauna 

increased 

to 

290  from 

164 

Eelgrass 

reduced 

to 

30 

from 

120 

Pacific  Sandlance 

reduced 

to 

9 

from 

38 

Shorebi rds 

reduced 

to 

0 

from 

21 

Geese 

reduced 

to 

0 

f  rom 

96 

Ducks 

reduced 

to 

0 

from 

144 

Swans 

reduced 

to 

0 

from 

200 

THE  INTFRTIDAL  COBBLE/GRAVEL  HABITAT  contributed  16  percent  (188)  of 
the  impact  score  for  this  case.  The  decrease  in  impact  score  for  this  habitat 
from  Case  10  is  accounted  for  by  the  following  species: 
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Smelt 

reduced 

to 

9  from 

36 

Hardshell  Bivalves 

reduced 

to 

12  from 

48 

Gastropods 

reduced 

to 

18  from 

72 

Shorebirds 

reduced 

to 

0  from 

20 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (22)  of  the  impact  score 
for  this  case.  This  habitat  was  not  impacte.  in  Case  10.  The  largest  contri¬ 
butor  to  the  impact  score  in  this  habit  was  tundra  (18). 

CASE  14:  WINTER,  BUNKER  C,  1,000  BBLS  -  ESTIMATED  SCORE  1,180 

THE  PELAGIC  HABITAT  contributed  4  percent  (50)  of  the  score  for  this 
case.  No  individual  species  was  judged  to  be  a  major  contributor  to  the  score 
in  this  habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  35  percent  (413)  of  the  score 
for  this  case.  Other  flatfish  and  other  marine  invertebrates  were  judged  to  be 
the  major  contributors  to  the  score  in  this  habitat. 

THE  SUBTIDAL  R0CK/C0BBLE/GRAVEL  HABITAT  contributed  11  percent  (125)  of 
the  score  for  this  case.  King  crab  were  judged  to  be  the  largest  contributor 
to  the  score  in  this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  42  percent  (501)  of  the  score 
for  this  case.  Razor  clam,  invertebrate  infauna  and  swans  were  judged  to  be 
major  contributors  to  the  score  i"  this  habitat. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  8  percent  (92)  of  the 
score  for  this  case.  Gastropods  were  judged  to  be  the  largest  contributor  to 
the  score  in  this  habitat. 
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CASE  15:  SUMMER,  DIESEL-2,  TOO  BBLS  -  IMPACT  SCORE  1,138 

THE  PELAGIC  HABITAT  contributed  85  percent  (970)  of  the  impact  score  for 


this  case.  The  change  in  impact  score  for  this  habitat  from  Case  12  is  ac¬ 
counted  for  by  the  following  species: 


Sockeye  Salmon 

Seabirds 

Pol ly  Varden 

Ichthyoplankton 

Pacific  Sandlance 

Herring 


increased  to  480  from  120 
increased  to  50  from  0 
increased  to  36  from  9 
reduced  to  0  from  80 
reduced  to  0  from  120 
reduced  to  50  from  200 


THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  7  percent  (78)  of  the  impact 
score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact  score  for 
this  habitat  from  Case  12  is  accounted  for  by  the  following  species: 

Sculpins  reduced  to  0  from  30 
Other  Marine  Invertebrates  reduced  to  45  from  180 


THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  8  percent  (90)  of 
the  imoact  score  for  this  case.  Other  marine  invertebrates,  reduced  to  30  from 
120,  accounted  for  the  change  in  impact  score  for  this  habitat  from  Case  12. 

The  impact  scores  for  Cases  16  through  24  range  from  597  down  to  38.  The 
spill  sizes  for  these  cases  are  1,000  barrels  for  gasoline  and  100  barrels 
for  all  products  in  both  seasons.  The  array  of  these  scores  is: 
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SPILL  SIZE  BY  SEASON 


1 ,000  BBLS  TOO  BBLS 


SPILL  TYPE 

SUMMER 

WINTER 

SUMMER 

WINTER 

Diesel -2 

See  Case  6 

See  Case  10 

See  Case  15 

184 

Crude  Oil 

See  Case  8 

See  Case  11 

584 

264 

Bunker-C 

See  Case  9 

See  Case  14 

597 

105 

Gasol ine 

286 

214 

50 

38 

The  relatively  low  scores  for  these  cases  and  the  minor  differences  between 
cases  makes  case-by-case  comparison  have  little  meaning.  These  nine  cases 
were  judged  to  be  of  minimal  impact  without  cleanup  and  a  cleanup  scenario  is 
not  addressed  to  them. 
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(9)  KVICHAK  BAY 

Kvichak  Bay  is  located  at  the  eastern  end  of  Bristol  Bay  where  the 
Alaska  Peninsula  mepts  the  rrainland.  The  Kvichak,  Alagnak,  and  Naknek 
rivers  empty  into  Kvichak  Bay.  The  oil  spill  site  was  chosen  at  a  spot 
about  20  miles  west-southwest  of  Naknek  at  58° 35 . 56* N  latitude,  157°30'W 
longitude  (Fig.  2-57). 

(a)  PHYSICAL  CHARACTERISTICS 

Kvichak  Bay  is  located  in  the  transitional  climatic  zone.  It  is 
shielded  from  the  maritime  influence  of  the  Gulf  of  Alaska  by  the 
Aleutian  Range  to  the  south  and  east  and  from  the  continental  influence 
of  the  interior  oy  the  Ahklum  Mountains  to  the  north.  The  coastal  areas 
are  gently  rolling  tundra. 

TEMPERATURES 

Temperatures  typically  range  from  35°F  to  63°F  in  Summer  and  from 
6°F  to  43°F  in  Winter  at  King  Salmon.  Record  high  and  low  temperatures 
are  88°F  and  -43°F. 1 ’4 

Ice  forms  in  Kvichak.  Bay  beginning  in  November.  The  average 
date  of  freezeup  at  Naknek  is  November  17th.  The  average  date  of 

O 

breakup  is  April  9th. u 
SURFACE  WINDS 

Strong  winds  a* e  experienced  during  Winter  due  to  cyclonic  storm 

activity.  Winds  prevail  generally  from  the  north  in  Winter  and  from  the 

2 

south  in  Summer, *■  typical  of  much  of  Bristol  Bay.  Representative  winds 
were  chosen  as  south-southwest  at  8.5  knots  during  Summer  and  north  at 
7.0  knots  during  Fall  for  the  ice-free  periods. 
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•  •  • 


KVICHAK  - 
RIVER 


O 


NOTE:  The  broken  line  is  the  10  fathom  (60  feet)  contour.  Scale  can  be 

determined  from  an  axis  of  the  spill  site  cross  (equal  about  2  miles 
or  3.3  km). 
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SURFACE  CURRENTS 


Little  Information  was  located  on  Kvlchak  Bay's  surface  currents  In 


the  study  area. 

The  tidal  CURRENT  TABLES  ^indicated  the  following  Information: 


MAXIMUM  CURRENTS 
(AVERAGE  VELOCITY) 

AREA  EBB  FLOOD 

_  VELOCITY (DIRECT  ION)  VELOCITY (DIRECTION) 

Kvlchak  Bay  (off  Naknek  river  2.5  knots(240°)  2.5  knots (055° ) 

entrance) 

KVICHAK  RIVER  3.0  knots(260°)  1 . 7  knots (080°) 

The  COAST  PILOT ® provided  the  following  Information  about  currents 
in  the  vicinity  of  the  Kvichak  Bay  spill  site: 


AREA 


COMMENT 


Naknek  River  Entrance  Diurnal  tidal  range  Is  22.6  feet. 

Kvichak  Bay  and  River  Current  Is  very  strong  with  velocity 

of  3.5  knots  in  lower  part  of  Bay  and 
2.5  knots  in  the  main  ship  anchorage 
at  Naknek. 

Naknek  River(Morakas  Point)  Current  velocities  1  knot  on  the  flood, 

2  knots  on  the  ebb. 

The  information  on  currents  used  by  MSNW  in  oil  dispersion  modelling 
of  Kvichak  Bay  was  as  follows: 


AREA 


Kvichak  River  Entrance  Into  Bay 
Naknek  Vicinity 
Egegik  Bay 
General  Kvichak  Piy 


MAXIMUM  CURRENTS 
(AVERAGE  VELOCITY) 


EBB 

VELOCITY (DIRECT ION) 
3.0  knots  (260°) 

2.0  knots  (290°) 

2.0  knots  (290°) 

2.5  knots  (240°) 


FLOOD 

VELOCITY (DIRECTION) 
1.7  knots  (080°) 
1.0  knot  (070°) 
1.0  knot  (080°) 
2.5  knots  (055°) 
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See  the  Port  Moller  location  description  for  additional  information  on 
currents  in  Bristol  Bay  west  of  Kvichak  Bay. 

(b)  BIOLOGICAL  CHARACTERISTICS 

The  Kvichak  Bay  vicinity  is  known  primarily  for  its  huge  runs  of 
sockeye  salmon.  The  largest  run  in  the  world  is  into  the  Kvichak  River, 
which  drains  into  Kvichak  Bay.  The  marine  resources  nave  not  been  studied 
in  detail  in  Kvichak  Bay  and  the  intertidal  shore  areas.  Waterfowl  and 
terrestrial  mamnals  are  abundant  in  this  area.  The  main  source  of  infor¬ 
mation  on  the  marine  environment  was  THE  BRISTOL  BAT  ENVIRONMENT^  and 
terrestrial  information  was  obtained  from  several  sources. 

Resource  summaries  are  shown  in  Figure  2-58. 


FISHES 

SAL  MON  I  PS  -  The  Kvichak  River,  which  drains  into  Kvichak  Bay,  is  the 
largest  single  producer  of  sockeye  salmon  in  the  world.  The  run  of  return¬ 
ing  adult  sockeye  salmon  has  varied  from  1  to  nearly  50  million  in  recent 
years.  This  system  determines  the  magnitude  of  the  Bristol  Bay  run,  since 
it  constitutes  up  to  90  nercent  of  the  total. 

Juvenile  sockeye  salmon  leave  their  home  rivers  and  move  through 
the  selected  spill  site  on  their  out-migration  from  May  15th  to  July  15th 
(peak  about  mid-June).  From  Kvichak  Bay  they  move  fairly  fast  until  they 
reach  an  area  in  the  vicinity  of  Port  Moller  where  they  slow  their  migration 
and  begin  feeding.  The  numbers  of  juveniles  transiting  the  spill  site  could 
amount  to  several  million  on  any  one  daw  at  their  peak  out-migration. 
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m  Harbor  Seal  Concentration 

E3  Waterfowl  and  Seabirds 

Nesting  and  Molting  Area 


Major  Migration  Routes 
Minor  Migration  Routes 


«>'*'•«>  Brown  Be.ir  Concentration  on  Fish 
Streams 


FIGURE  2-58.  KVICHAK  BAY  CONCENTRATIONS  OF  SELECTED  RESOURCES. 


SOURCE:  Alaska  Department  of  Fish  and  Game,  ALASKA  '.s’  WILDLIFE  ALU)  HABITAT, 
January  1973. 


Returning  adult  sockeye  salmon  begin  appearing  in  Kvichak  Bay  in 
early  June  (peak  July  1st  to  5th).  The  fishery  usually  operates  from  about 
June  20th  through  July,  with  90  percent  of  the  catch  taken  in  the  mid  15- 
to  20-day  period.  The  returning  sockeye  adults  often  congregate  at  the 
river  mouths  before  entering  so  the  abundance  at  the  selected  spill  site 
at  any  given  location  could  potentially  be  very  large--?0  to  40  million  fish. 

The  value  of  the  sockeye  salmon  captured  in  the  Naknek-Kvichak 
district  can  only  be  estimated  from  the  total  Bristol  Bay  fishery.  If  one 
assumes  60  to  70  percent  as  a  good  estimate  of  the  N'aknek-Kvi  chak  districts' 
contribution,  these  mean  (1967-1971)  sockeye  catches  have  the  following 
values: 


Mean  Value  (Range) _ _ 

To  the  fishermen  About  $8.6  million  (2.9  to  18.3) 

Wholesale  value  About  $16.4  million  (8.2  to  31.1) 

These  values  speak  for  themselves.  The  sockeye  fishery  is  the  economic 
base  of  the  entire  area  and  the  Naknek-Kvichak  district  is  the  largest 
contributor. 

Compared  to  the  sockeye  salmon,  other  species  of  salmon  seem  of 
little  abundance  or  value;  however,  they  do  serve  as  an  "economic  buffer" 
in  years  of  low  sockeye  abundance. 

The  other  salmon  species  do  not  modify  the  sockeye  "critical  time 
windows"  described.  Adult  kina  salmon  enter  earlier  than  the  sockeye--in 
June,  while  adult  chum  and  pink  salmon  enter  the  area  about  the  same  time 
as  the  sockeye  salmon.  Adult  coho  salmon  enter  the  area  late — late  July 
to  early  August. 
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The  juvenile  out-migrants  of  king  and  coho  leave  within  the  time 
frame  of  sockeye  smolts,  and  the  pink  and  chum  fry  leave  during  early 
summer--late  May  to  early  June. 

These  salmon  species  have  a  value  to  the  fishermen  as  follows,  using 
mean  catches  (1951-1967)  and  1967  prices: 


SALMON 

VALUE 

Chinook  (medium  size) 

$17,962 

Coho 

2,072 

Pink  (total) 

5,113 

Odd  y&r 

25 

Even  year 

10,838 

Chum 

72,396 

Dolly  Varden  are  present  in  Kvichak  Bay  and  occupy  almost  all  fresh¬ 
water  systems  in  the  Bristol  bay  area.  44  Those  in  the  marine  waters  repre¬ 
sent  anadromous  populations  of  many  of  these  freshwater  stocks.  Significant 
Dolly  Varden  systems  near  the  Kvichak  Bay  spill  site  are  the  Ugashik  and 
Nushagak  river  systems  (south  and  west,  respectively)^ 

Adult  Dolly  Varden  overwinter  in  fresh  water  and  out-migrate  to  the 
sea  in  the  Spring,  while  juveniles  probably  out-migrate  in  late  Spring  and 
early  Summer.  44  The  rigors  of  this  process  are  indicated  by  the  suggestion 
that  half  or  less  survive  to  spawn  a  second  time. 

These  char  do  not  apparently  make  large  excursions  to  sea  as  do  the 
salmon  but  rather  stay  in  the  nearshore  shallow  waters  near  their  home 
streams.  This  assumed  behavior  would  keep  them  in  a  vulnerable  position 
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with  respect  to  oil  products  for  the  duration  of  their  time  in  the  marine 
envi ronment. 

PACIFIC  HERRING  are  distributed  far  enough  east  in  Bristol  Bay  to  be 
present  in  Kvichak  Bay.  Herring  appear  to  be  in  low  numbers  in  the  Kvichak 
Bay  area.  They  spawn  northwest  of  the  Bay  (Constantine  Point  -  Tcgiak  Bay). 
Ono  study46  showed  herring  to  also  be  numerous  in  the  adjacent  Naknek  Piver 
estuary.  See  the  Port  Moller  location  description  for  more  information  on 
this  species. 

FLATFISHES  occupy  the  Kvichak  Bay  vicinity  as  moderate  catches 
(yellowfin  sole)  were  made  off  Constantine  Point  west  of  the  Bay.  Starry 
flounder  and  longhead  dab  are  also  present. 

MISCELLANEOUS  MARINE  FISHES  include  such  fish  as  sandlance,  poachers, 
cottids,  smelt,  and  tom  cod. 

SHELLFISHES 

KING  CRAB  are  possibly  in  low  numbers  in  Kvichak  Bay  with  numbers 
increasing  toward  the  center  of  Bristol  Bay.  No  quantified  information 
for  Kvichak  Bay  was  located. 

TANNER  CRAB,  as  king  crab,  are  probably  in  low  numbers  in  Kvichak 
Bay  and  increase  in  abundance  toward  the  center  of  Bristol  Bay.  Again,  no 
quantified  information  for  Kvichak  Bay  was  located. 

SHRIMP,  as  king  crab,  are  probably  in  low  numbers  in  Kvichak  Bay,  but 
no  specific  data  for  the  Bay  were  located. 

RAZOR  CLAMS  were  assumed  to  be  in  low  numbers  in  the  outer  parts  of 
Kvichak  Bay. 
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WATERFOWL 

The  entire  shore  area  of  Kvichak  Bay  is  waterfowl  nesting  and  molting 
habitat.  17  The  east  and  west  shores  of  Kvichak  Bay  are  major  migration 
routes  for  waterfowl.  The  Naknek  drainage  and  the  lower  Kvichak  drainage 
are  minor  migration  areas. 17 

DUCKS  are  extremely  abundant  in  the  vicinity  of  Kvichak  Bay,  with  an 
estimated  breeding  density  of  32  ducks  per  square  mile.17  The  area  is  an 
important  migration  area  for  ducks.  Production  in  the  Bristol  Bay  lowlands 
averaged  350,000  ducks  from  1956  to  1970. ^8  In  addition  to  these  nesting 
populations,  many  thousands  of  migrant  waterfowl  occupy  these  lowlands 

l  ft 

during  Spring  and  Fall.  The  predominant  ducks  are  pintail,  mallard, 
green-winged  teal,  and  American  widgeon.  Sea  ducks  are  even  more  abundant 

/  ft 

with  scaup,  scoter,  and  oldsquaw  the  most  numerous. 

GEESE  are  very  abundant  in  Kvichak  Bay  and  include  all  species  found 
in  Alaska.  Good  production  is  evident  in  this  vicinity,  but  estimated 
production  is  not  known.  This  is  also  an  important  migration  area  for  geese. 
See  Unimak  Pass  and  Port  Moller  location  descriptions  for  more  details  on 
these  geese. 

SWANS  are  abundant  in  the  Kvichak  vicinity,  with  a  density  estimate 
of  two  whistling  swans  per  square  mile  in  the  adjacent  lowlands.17  Lowland 
surveys  indicated  12,000  whistling  swans  occupying  this  general  vicinity.^8 
These  large  white  birds  are  probably  the  most  conspicuous  waterfowl  at  this 

,  .  48 

location. 

SEABIRDS  are  not  present  in  colonies  at  this  location;17  nonetheless 
they  are  present  in  moderate  numbers.  The  principal  species  in  Kvichak  Bay 
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are  glaucous-winged  gull,  mew  gull,  herring  gull,  black-legged  kittlwake, 

44 

and  northern  phalarope. 

SHOREBIRDS  -  Of  the  shorebirds  present  in  the  Kvichak  Bay  vicinity, 

44 

plovers  are  probably  the  most  numerous  and  turnstones  are  also  present  here. 
Specific  information  on  shorebirds  in  this  area  was  not  located. 

MARINE  MAMMALS 

HARBOR  SEALS  occur  throughout  Kvichak  Bay  and  into  the  lower  Kvichak 
River.  17  The  only  high  density  of  seals  is  south  of  Kvichak  Bay  at  the 
mouth  of  the  Egegik  River.17  No  population  estimates  were  located,  but  they 
are  in  fair  numbers  here.  They  can  be  expected  to  be  more  numerous  and  con¬ 
centrated  in  the  Kvichak  Bay  concurrent  with  the  presence  of  salmon. 

BEARDED  SEAL  would  be  expected  in  small  numbers  on  pack  ice  and  near 
ice  in  the  Winter  months  when  ice  is  present  in  this  vicinity. 

SEA  LIONS  are  assumed  to  be  sparse  in  Kvichak  Bay,  as  the  nearest 
rookery  is  several  hundred  miles  to  the  west. 

WALRUS  are  assumed  to  come  into  Kvichak  Bay  from  their  center  of 
activity  in  Bristol  Bay  in  only  a  few  numbers.  Their  nearest  hauling 
ground  is  at  Walrus  Island  (south  of  Togiak). 

WHALES  -  The  species  of  whales  occurring  in  Kvichak  Bay  are  the 
beluga  and  killer  whales  and  the  harbor  porpoise)— see  Figure  2-47  in  Unimak 
Pass  location  description.  Another  source  indicated  these  may  all  be  beluga 
whales.17  The  beluga  whales  travel  in  groups,  feed  extensively  on  salmon, 
and  often  run  up  the  estuaries  of  rivers.17’^8  Their  presence  in  the  Kvichak 
River  mouth  is  of  such  importance  that  the  Alaska  Department  of  Fish  and  Game 
has  been  experimenting  there  with  underwater  sounds  of  killer  whales  to 
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frighten  beluga  whales  away.17  Major  concentrations  of  beluga  whales  occur 
in  the  Sunnier  months,  with  the  presence  of  salmon. 

TERRESTRIAL  MAMMALS 

BROWN  BEAR  are  present  but  not  very  abundant  in  the  Kvichak  Bay 
vicinity.  No  intensive  use  areas  areas  are  shown.17  Concentrations  occur 
inland  on  upper  tributaries  of  the  Naknek  River  (town  of  King  Salmon  vicin¬ 
ity)  and  on  rivers  in  the  Egegik  Bay  vicinity.17 

CARIBOU  range  on  all  shores  of  Kvichak  Bay  with  a  Winter  range  shown 
along  the  eastern  shore  lowlands  (Alaska  Peninsula).  The  number  of  caribou 
near  the  potentially  impactable  areas  was  assumed  to  be  small. 

MOOSE  are  shown  as  present  on  all  shore  areas  of  Kvichak  Bay,  but 
tne  areas  of  concentration  in  Fall  and  Winter  are  inland  (north  and  south 
of  the  town  of  King  Salmon  on  the  Naknek  River).17  Moose  are  expected  to 
be  low  in  number  near  potential  impact  areas. 

WOLVES  AND  WOLVERINES  are  present  throughout  the  vicinity.17  Wolves 
are  believed  to  be  in  low  numbers  in  the  area.  Wolverines  may  be  somewhat 
more  numerous  (or  conspicuous)  as  they  are  commonly  seen  on  beaches. 

SMALL  TERRESTRIAL  MAMMALS  include  red  fox  and  lynx,  in  the  Iliamna  - 
Lake  Clark  area  inland  and  northeast  of  Kvichak  Bay. 

18 

AQUATIC  FURBEARERS  are  thought  to  be  quite  numerous  in  nearshore 

48 

areas,  beaches,  and  marshes  and  include  river  otter,  mink,  and  muskrat. 

FLORA 

Terrestrial  vegetation  is  not  expected  to  be  affected  by  the  oil 
spills  hypothesized  at  this  area.  Very  little  specific  information  is 
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available  on  the  marine  vegetation  of  this  area.  The  digitized  physical 
shoreline  substrate  information  that  MSNW  interpreted  from  charts  indicated 
that  rock  and  cobble-gravel  shores  are  lacking.  Strand  (beach)  vegetation 
thus  probably  could  occur  on  100  percent  of  the  shoreline  in  the  area. 

Because  of  Winter  ice-scouring,  any  vegetation  which  would  develop  in  the 
Sumner  is  probably  sporadic  and  certainly  destroyed  during  the  Winter. 
Eelgrass  beds  are  probably  present  but  not  extensive  because  of  the  lack  of 
lagoons.  Perhaps  10  percent  of  the  shallow  subtidal  shoreline  might  be 
occupied  by  this  species.  Any  marine  algae  present  in  this  area  are  probably 
of  the  Arctic  type,  but  the  lack  of  rocky  substrate  indicates  that  there  is 
little  if  any  marine  algae  vegetation  in  the  area.  Floating  kelps  are 
absent. 


For  further  physical  and  biological  information  on  this  location, 
see  Appendix  D  . 

(c)  RESULTS 

Five  habitats  were  impacted  by  oil  spills  at  this  location.  The 
pelagic  and  intertidal  sand/mud  habitats  contributed  the  majority  of  the 
impact  score  for  each  case. 

Oil  spills  were  postulated  for  all  four  products.  No  50,000-bbl 
spills  were  postulated.  For  similar  spill  sizes,  the  highest  Impact  scores 
were  for  diesel -2  spills,  followed  by  crude-oil,  bunker  C,  and  gasoline. 

Species  contributing  significantly  to  the  impact  scores  included 
herring,  sockeye  salmon,  seabirds,  shorebirds,  and  ducks.  Although  the  spill 
trajectories  were  different  for  the  two  seasons,  the  majority  of  the  seasonal 

difference  in  impact  scores  was  attributable  to  species  abundance  changes. 
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PHYSICAL  FATE  OF  SPILLS 

Two  oil  spill  scenarios  were  examined  at  Kvichak.  The  first 
scenario,  using  most  probable  Summer  conditions,  resulted  in  oil  moving 
in  a  northerly  direction  to  the  north  shore  of  Kvichak  Bay  (Fig.  2-59). 
The  spills  reach  the  shoreline  approximately  50  hours  after  release. 

The  second  scenario  resulted  in  oil  moving  in  a  southerly  direction  to 
the  south  shore  of  Kvichak  Bay  (Fig.2-60) .The  spill  reached  the  shoreline 
approximately  24  hours  after  release.  While  both  scenarios  impact  the 
same  five  habitats,  there  are  wide  variations  in  abundance  of  species 
within  these  habitats  from  Sumner  to  Winter.  The  season  described  as 
Winter  at  this  location  is  more  accurately  described  as  being  late  Fall, 
or  just  prior  to  the  formation  of  the  icepack  in  Kvichak  Bay. 

See  Page  2-27  for  discussion  of  spill  enveloping  process. 

CASE  DISCUSSION 

Table  2-19  presents  the  results  of  the  oil  spill  scenarios  examined 
at  Kvichak  without  cleanup. 
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FIGURE  2-  59.  KVICHAK  SUMMER  10,000-BBL  SPILL  ENVELOPE 
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FIGURE  2-60.  KVICHAK  AUTUMN/WINTER  10,000-BBL  SPILL  ENVELOPE 
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TABLE  2-19.  KVICHAK  CASE  RESULTS  NO  CLEANUP 


SPILL  TYPE 
AND 
SEASON 

SPILL  SI 
10,000  1,000 

Z  E 

100 

Diesel-2 

7,378  tU<U 

4,596 

[3] 

785 

[13] 

a: 

U- 

Crude  Oil 

5,894  (2] 

2,894 

[5] 

378 

[16] 

Bunker  C 

4,367  1*1 

2,118 

17] 

412 

[15] 

Gasoline 

948  t12) 

171 

(19] 

30 

[23] 

Diesel-2 

2,214  M 

1,304 

[10] 

124 

[20] 

rv 

Crude  Oil 

1  ,655  M 

1,048 

[11] 

178 

[18] 

UJ 

►- 

z 

Wh 

Bunker  C 

1,344  [9] 

636 

[14] 

71 

[22] 

2 

Gasoline 

363 

79 

[21] 

18 

[24] 

(1)  Numbers 

in  brackets  are  the  case 

numbers 

that 

follow. 

Only  those  habitats  Impacted  by  the  spills  will  be  discussed  for  the  cases 
at  Kvichak.  Three  habitats  were  not  impacted  by  either  the  Summer  or  Winter 
scenarios. 

CASE  1:  SUMMER,  DIESEL-2,  10,000  BBLS  -  IMPACT  SCORE  7,378 

THE  PELAGIC  HABITAT  contributed  51  percent  (3,729)  of  the  impact 
score  for  this  case.  The  species  which  were  the  main  contributors  to  this 
impact  score  were  herring  (483),  smelt  (164),  crab  larvae  (193),  chum  salmon 
(242),  sockeye  salmon  (1692),  and  seabirds  (456).  Sockeye  salmon  and  seabirds 
were  the  most  abundant  species  in  this  habitat.  Chum  and  sockeye  salmon 
were  judged  to  have  importance  for  commercial,  recreational  and  subsistence 
fishing.  Seabirds  were  classified  as  protected.  All  six  species  were  judged 
to  be  among  the  most  sensitive  to  diesel-2  spills  within  this  habitat. 
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THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  11  percent  (836)  of  the 
Impact  score  for  this  case.  The  species  which  were  the  main  contributors 
to  this  impact  score  were  other  flatfish  (120),  Pacific  sandlance  (164)  and 
other  marine  Invertebrates  (273).  The  flatfish  and  marine  Invertebrates 
were  among  the  most  abundant  species  In  this  habitat.  The  three  species 
were  judged  to  be  the  most  sensitive  to  diesel-2  spills  within  this  habitat. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  8  percent  of  the 
impact  score  for  this  case.  The  species  which  were  the  main  contributors 
to  this  Impact  score  were  chum  salmon  (242)  and  other  marine  Invertebrates 
(164).  The  marine  Invertebrates  were  the  most  abundant  species  in  this 
habitat.  Chum  salmon  were  noted  as  Important  to  both  commercial  and  sub¬ 
sistence  fishing.  These  two  species  were  judged  to  be  the  most  sensitive 
to  diesel-2  spills  within  this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  28  percent  (2,070)  of 
the  Impact  score  for  this  case.  The  species  which  were  the  main  contributors 
to  this  impact  score  were  Pacific  sandlance  (164),  softshell  bivalves  (213), 
invertebrate  Infauna  (273),  shorebirds  (806),  geese  (128)  and  ducks  (328). 
These  species  were  the  most  abundant  In  this  habitat.  The  bivalves,  geese 
and  ducks  were  rated  of  some  Importance  as  recreational  subsistence  resources 
in  addition,  geese  and  ducks  were  rated  of  minor  importance  as  commercial 
resurce.  The  sandlance,  Infauna,  shorebirds  and  ducks  were  judged  to  be  the 
most  sensitive  species  to  dlesel-2  spills  in  the  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (151)  of  the  impact 
score  for  this  case.  Raptors  (75)  were  the  only  species  which  were  major 
contributors  to  this  Impact  score.  They  were  the  most  abundant  species  in 
this  habitat  and  were  classified  as  protected. 
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Table  2-20  following  presents  the  full  results  of  Case  1. 


CASE  2:  SUMMER,  CRUDE  OIL,  10,000  BBLS  -  IMPACT  SCORE  5,894 

THE  PELAGIC  HABITAT  contributed  49  percent  (2,888)  of  the  impact  score 
for  this  case.  The  decrease  in  impact  score  for  this  habitat  from  Case  1  is 
accounted  for  by  the  following  species: 


Herring 

reduced 

to 

273 

from  483 

Smelt 

reduced 

to 

77 

from  164 

Crab  Larvae 

reduced 

to 

109 

from  193 

Chum  Salmon 

reduced 

to 

137 

from  242 

Pink  Salmon 

reduced 

to 

46 

from  81 

Coho  Salmon 

reduced 

to 

46 

from  81 

Dolly  Varden 

reduced 

to 

55 

from  97 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  10  percent  (590)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact 
score  for  this  habitat  from  Case  1  is  accounted  for  by  the  following  species: 

Pacific  Sandlance  reduced  to  77  from  164 

Other  Marine  Invertebrate  reduced  to  127  from  273 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  7  percent  (400) 
of  the  impact  score  for  this  case.  The  decrease  in  impact  score  for  this 
habitat  from  Case  1  is  accounted  for  by  the  following  species: 

Chum  Salmon  reduced  to  137  from  242 

Other  Marine  Invertebrates  reduced  to  77  from  164 
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TABLE  2-20.  MATRIX  RESULTS — CASE  1 
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THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  32  percent  (1,865)  of  the 


mpact  score  for  this  case.  The  change  In  Impact  score  for  this  habitat  from 
ase  1  Is  accounted  for  by  the  following  species: 

tf^grass  Increased  to  36  from  9 

Pacific  Sandlance  reduced  to  77  from  164 

Softshell  Bivalves  reduced  to  128  from  273 

THE  TERRESTRIAL  HABITAT  contributed  3  percent  (151)  of  the  impact  score 
»r  this  case.  This  habitat's  result  was  the  same  as  for  Case  1. 

>SE  3:  SUMMER.  DIESEL-2,  1,000  BBLS  -  IMPACT  SCORE  4,596 

THE  PELAGIC  HABITAT  contributed  59  percent  (2,707)  of  the  Impact  score 
•r  this  case.  The  decrease  in  impact  score  for  this  habitat  from  Case  2  is 
counted  for  by  the  following  species: 


Pacific  Sandlance 

reduced 

to 

18 

from 

72 

Chum  Salmon 

reduced 

to 

64 

from 

137 

Coho  Salmon 

reduced 

to 

21 

from 

46 

Dolly  Varden 

reduced 

to 

26 

from 

55 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  13  percent  (586)  of  the 
jact  score  for  this  case.  This  habitat's  result,  with  minor  exceptions, 
the  same  as  for  Case  2. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  6  percent  (255) 
the  impact  score  for  this  case.  The  decrease  in  impact  score  for  this 
itat  from  Case  2  is  accounted  for  by  the  following  species: 


^ i 
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Chum  Salmon 
King  Crab 
Tanner  Crab 


reduced  to  64  from  137 

reduced  to  0  from  18 

reduced  to  18  from  72 


THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  22  percent  (1,026)  of 
the  impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in 
impact  score  for  this  habitat  from  Case  2  is  accounted  for  by  the  following 
species: 


Eelgrass  reduced  to  0  from  36 

Shorebirds  reduced  to  213  from  806 

Ducks  reduced  to  144  from  328 

THE  TERRESTRIAL  HABITAT  contributed  less  than  one  percent  (22)  of 
the  impact  score  for  this  case.  The  decrease  in  impact  score  for  this 
habitat  from  Case  2  is  accounted  for  by  the  following  species: 

Strand  Vegetation  reduced  to  10  from  40 

Other  Karmals  reduced  to  0  from  24 

Raptors  reduced  to  0  from  75 

CASE  4,  SUMMER,  BUNKER-C,  10,000  BBLS  -  IMPACT  SCORE  4,367 

THE  PELAGIC  HABITAT  contributed  37  percent  (1,600)  of  the  impact 
score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact  score 
for  this  habitat  from  Case  3  is  accounted  for  by  the  followinq  species: 
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Phytoplankton 

reduced 

to 

18  from 

72 

Zooplankton 

reduced 

to 

18  from 

72 

Herring 

reduced 

to 

128  from  273 

Crab  Larvae 

reduced 

to 

51  from  109 

Sockeye  Salmon 

reduced 

to 

957  from  1692 

Pink  Salmon 

reduced 

to 

21  from 

46 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  11  percent  (498)  of  the 
Impact  score  for  this  case.  With  minor  exceptions,  the  change  In  Impact 
score  for  this  habitat  from  Case  3  Is  accounted  for  by  the  following  species: 


Cods 

reduced 

to 

9  from 

36 

Sculpins 

reduced 

to 

12  from 

48 

Starry  Flounder 

reduced 

to 

20  from 

80 

Other  Flatfish 

reduced 

to 

30  from 

120 

Other  Marine  Invertebrates 

increased 

to  273  from 

128 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  7  percent  (290) 
of  the  impact  score  for  this  case.  With  minor  exceptions,  the  change  in 
impact  score  for  this  habitat  from  Case  3  is  accounted  for  by  the  following 
species: 


Chum  Salmon 
Pacific  Halibut 
Other  Marine  Fish 
King  Crab 

Other  Marine  Invertebrates 


reduced 

to 

7  from 

28 

reduced 

to 

6  from 

24 

reduced 

to 

9  from 

36 

increased 

to 

18  from 

0 

increased 

to  1 64  from 

7 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  42  percent  (1,825)  of 


the  impact  score.  With  minor  exceptions,  shorebirds  increased  to  1,000 
from  213,  account  for  the  change  in  impact  score  for  this  habitat  from 
Case  3. 

THE  TERRESTRIAL  HABITAT  contributed  4  percent  (154)  of  the  impact 
score  for  this  case.  The  increase  in  impact  score  for  this  habitat  from 
Case  3  is  accounted  for  by  the  following  species:  , 

Strand  vegetation  increased  to  43  from  10 

Other  Mammals  increased  to  24  from  0 

Raptors  increased  to  75  from  0 

CASE  5:  SUMMER,  CRUDE  OIL,  1,000  BBLS  -  IMPACT  SCORE  2,894 

THE  PELAGIC  HABITAT  contributed  55  percent  (1593)  of  the  impact 
score  for  this  case.  With  minor  exceptions,  this  habitat’s  result  was  the 
same  as  for  Case  4  (1,593  vs.  1,600). 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  10  percent  (296)  of  the 
impact  score  for  this  case.  The  decrease  in  impact  score  for  this  habitat 
from  Case  4  is  accounted  for  by  the  following  species: 

Razor  Clams  reduced  to  0  e'  om  38 

Other  Bivalves  reduced  to  6  from  26 

Other  Marine  Invertebrates  reduced  to  120  from  273 
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THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  6  percent  (174)  of 
the  impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact 
score  for  this  habitat  from  Case  4  is  accounted  for  by  the  following  species: 


King  Crab 

reduced 

to 

0 

from  18 

Other  Marine  Invertebrates 

reduced 

to 

72 

from  164 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  28  percent  (809)  of  the 
Impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact  score 
for  this  habitat  from  Case  4  is  accounted  for  by  the  following  species: 


Razor  Clams 

reduced 

to 

21  from  84 

Softshell  Bivalves 

reduced 

to 

50  from  200 

Shorebirds 

reduced 

to 

21 3  from  1000 

THE  TERRESTRIAL  HABITAT  contributed  1  percent 

(2?)  of  the  Impact  score 

for  this  case.  The  decrease  in  impact  score  for 

is  accounted  for  by  the  following  species: 

this 

habitat  from  Case  4 

Strand  Vegetation 

reduced 

to 

10  from  43 

Other  Mammals 

reduced 

to 

0  from  24 

Raptors 

reduced 

to 

0  from  75 

CASE  6:  WINTER,  DIESEL-2,  10,000 

BBLS  -  IMPACT 

SCORE 

2,214 

THE  PELAGIC  HABITAT  contributed  12  percent  (270)  of  the  impact  score 
for  this  case.  Only  seabirds  (137)  contributed  substantially  to  the  impact 
score  in  this  habitat.  Seabirds  were  one  of  the  most  abundant  species  and 
were  judged  the  most  sensitive  species  to  a  diesel-2  spill.  They  were  also 
classified  as  protected. 
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THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  20  percent  (434)  of  the 
Impact  score  for  this  case.  The  species  which  were  the  main  contributors  to 
this  Impact  score  were  other  flatfish  (72)  and  other  marine  Invertebrates 
(164).  These  species  were  among  the  most  abundant  In  this  habitat.  The 
flatfish  were  rated  of  minor  importance  for  commercial  fishing.  The  inver¬ 
tebrates  were  judged  to  be  one  of  the  most  sensitive  species  to  a  diesel -2 
spill. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  5  percent  (114) 
of  the  Impact  score  for  this  case.  The  largest  contribution  to  the  impact 
score  were  from  king  crab  (24),  Tanner  crab  (24)  and  other  marine  inver¬ 
tebrates  (38).  The  Invertebrates  were  the  most  abundant  species  in  this 
habitat,  as  well  as  being  judged  the  most  sensitive  to  dlesel-2  spills. 

The  two  crab  species  were  rated  ad  highly  Important  for  commercial  fishing 
and  of  low  Importance  for  subsistence  fishing. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  52  percent  (1,156)  of 
the  Impact  score  for  this  case.  The  species  which  were  the  main  contributors 
bo  this  Impact  score  were  softshell  bivalves  (213),  Invertebrate  infauna 
(164),  shoreblrds  (242)  and  ducks  (328).  The  bivalves,  infauna  and  ducks 
were  the  most  abundant  species  within  this  habitat.  Ducks  were  rated  of 
minor  importance  commercially  and  along  with  bivalves  were  rated  of  minor 
Importance  recreational ly  and  of  moderate  importance  for  subsistence.  The 
infauna,  shorebirds  and  ducks  were  judged  to  be  among  the  most  sensitive 
species  to  diesel-2  spills.  Shorebirds  were  classified  as  protected. 
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THE  TERRESTRIAL  HABITAT  contributed  11  percent  (240)  of  the  Impact 


score  for  this  case.  The  species  which  were  the  main  contributors  to  this 
Impact  score  were  other  mammals  (96)  and  raptors  (120).  These  species  were 
judged  the  most  sensitive  to  oil  spills  at  this  site.  Other  mammals  were 
rated  as  having  minor  importance  as  recreational  and  subsistence  resources. 
Raptors  were  classified  as  protected. 

Table  2-21  following  presents  the  full  results  of  Case  6. 

CASE  7:  SUMMER,  BUNKER-C,  1,000  BBLS  -  IMPACT  SCORE  2,118 

THE  PELAGIC  HABITAT  contributed  39  percent  (822)  of  the  Impact  score 
for  this  case.  The  decrease  in  impact  score  for  this  habitat  from  Case  5 
is  accounted  for,  with  minor  exceptions,  by  the  followinq  species: 

Smelt  reduced  to  18  from  72 

Sockeye  Salmon  reduced  to  420  from  957 

Seabirds  reduced  to  50  from  200 

THE  SUBTIDAL  SANO/MUD  HABITAT  contributed  14  percent  (286)  of  the 
impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat 
from  Case  5  is  accounted  for,  with  minor  exceptions,  by  the  following  species 

Pacific  Sandlance  reduced  to  18  from  72 

Razor  Clams  increased  to  36  from  9 

Other  Bivalves  increased  to  24  from  6 
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TABLE  2-21.  MATRIX  RESULTS 


H*-*?  »C7»» 


TABLE  2-21  (CONT'D 


TIS 


TABLE  2-21  (CONT'D.) 


THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  8  percent  (161)  of 


the  impact  score  for  this  case.  Tanner  crab,  reduced  to  0  from  18,  is  the 
only  species  which  contributed  significantly  to  the  change  in  impact  score 
for  this  habitat  from  Case  5. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  38  percent  (809)  of  the 
impact  score  for  this  case.  This  nabitat's  result  was  the  same  as  Case  5. 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (40)  of  the  impact  score 
for  this  case.  The  changes  in  impact  score  for  this  habitat  from  Case  5  were 


Strand  Vegetation 

increased  to 

40 

from 

10 

Other  vegetation 

reduced  to 

0 

from 

12 

CASE  8:  WINTER,  CRUDE  OIL,  10,000  BBLS  -  IMPACT  SCORE  1,655 
THE  PELAGIC  HABITmT  contributed  16  percent  (261) 

THE  SUBTIDAL  ROCK/COB3LE/GRAVLL  HABITAT  contributed  7  percent  (116) 
and  the  TERRESTRIAL  ^ASITAT  contributed  14  percent  (228)  of  the  impact  score 
for  this  case.  With  miror  e/c^Dtions,  this  habitat's  result  was  the  same  as 
Case  6. 

THE  SUBTIDAL  SAND/MUP  HABITAT  contributed  12  percent  (192)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact 
score  for  this  habita  from  Case  6  is  accounted  for  by  the  following  species: 


Sculpins 

reduced 

to 

12 

from 

48 

other  Flatfish 

reduced 

to 

18 

from 

72 

Other  Marine  Invertebrates 

reduced 

to 

77 

from 

164 
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THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  52  percent  (858)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  ducks  reduced  to  153  from 
328  in  this  habitat  from  Case  6,  accounted  for  the  decreased  Impact  score. 

CASE  9:  WINTER,  BUNKER-C,  10,000  BBLS  -  IMPACT  SCORE  1,344 

THE  PELAGIC  HABITAT  contributed  10  percent  (135)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  the  change  in  impact  score  for  this 
habitat  from  Case  8  is  accounted  for  by  the  following  species: 

Phytoplankton  reduced  to  9  from  36 

Seabirds  reduced  to  60  from  136 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  21  percent  (277)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  other  marine  inverte¬ 
brates  increased  to  164  from  77  accounted  for  the  increased  habitat  impact 
score  from  Case  8. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  8  percent  (109) 
of  the  impact  score  for  this  case.  Five  species  had  minor  impact  decreases 
and  along  with  the  increase  of  82  from  38  of  other  marine  invertebrates, 
account  for  the  change  from  Case  8. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  56  percent  (757)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  shorebirds  reduced  to 
64  from  137  accounted  for  the  increased  habitat  impact  score  from  Case  8. 

THE  TERRESTRIAL  HABITAT  contributed  5  percent  (66)  of  the  impact 
score  for  this  case.  The  decrease  in  impact  score  for  this  habitat  from 
Case  8  is  accounted  for  by  the  following  species: 
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Other  Manuals 


reduced 


to  24  from  96 


Raptors  reduced  to  30  from  120 

CASE  10:  WINTER,  DIESEL-2,  1,000  BBLS  -  IMPACT  SCORE  1,304 

THE  PELAGIC  HABITAT  contributed  14  percent  of  the  Impact  score  for  this 
case.  With  minor  exceptions,  phytoplankton  Increased  to  36  from  9  accounted 
for  the  change  In  habitat  Impact  score  from  Case  9. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  24  percent  (315)  of  the 
Impact  score  for  this  case.  With  minor  exceptions,  the  change  In  Impact 
score  for  this  habitat  from  Case  9  is  accounted  for  by  the  following  species: 

Sculpins  increased  to  48  from  12 

Other  Flatfish  Increased  to  72  from  18 

Other  Marine  Invertebrates  reduced  to  77  from  164 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  6  percent  (76) 
of  the  Impact  score  for  this  case.  With  minor  exceptions,  other  marine 
Invertebrates  reduced  to  36  from  82  accounted  for  the  change  in  Impact  score 
for  this  habitat  from  Case  9. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  51  percent  (662)  of  the 
Impact  score  for  this  case.  With  minor  exceptions,  Invertebrate  Infauna 
reduced  to  77  from  164  accounted  for  the  change  in  Impact  score  for  this 
habitation  from  Case  9. 

THE  TERRESTRIAL  HABITAT  contributed  6  percent  (72)  of  the  impact  score 
for  this  case.  With  a  minor  exception,  this  habitat's  score  was  the  same 
as  Case  9. 
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CASE  11:  WINTER,  CRUDF  OIL,  1 ,000  BB1  S  -  JMF-ACJ  SCORE  1  ,048 

THE  PELAGIC  HABITAT  contributed  lb  percent  (160)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  smelt  reduced  to  5  from  20  accounted 
for  the  change  in  impact  score  for  this  habitat  from  Case  10. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  14  percent  (149)  of  the 
impact  score  for  this  case.  While  all  species  were  reduced  in  impact  score 
in  this  habitat,  the  larger  decreases  from  Case  10  were  for  the  following 
species : 


Sculpins 

reduced 

to  12 

from 

48 

Other  Flatfish 

reduced 

to  18 

from 

72 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  7  percent  (78) 
and  the  TERRESTRIAL  HABITAT  contributed  6  percent  (60)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  these  habitats'  scores  were  the  same 
as  for  Case  10. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  57  percent  (601)  of  the 
impact  score  for  this  case.  With  minor  exception,  the  decrease  in  impact 
score  for  this  habitat  fro*  Case  10  is  accounted  for  by  the  following  species: 


Geese 

reduced 

to 

15 

from 

60 

Ducks 

reduced 

to 

5 

from 

20 

CASE  12:  SUMMER,  GASOLINE,  10,000  BBLS  -  IMPACT  SCORE  948 

THE  PELAGIC  HABITAT  contributed  43  percent  (409)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  the  change  in  impact  score  from 
Case  7  is  accounted  for  by  the  following  species: 
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Pacific  Sandlance 
Crab  Larvae 
Chum  Salmon 
Sockeye  Salmon 
Seabirds 


increased  to  72  from 

reduced  to  0  from  48 

reduced  to  15  from  60 

reduced  to  105  from  420 

reduced  to  0  from  50 


THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  18  percent  (174)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact 
score  for  this  habitat  from  Case  7  is  accounted  for  by  the  following  species 


Starry  Flounder 

reduced 

to 

0  from 

20 

Other  Flatfish 

reduced 

to 

0  from 

30 

Razor  Clam 

reduced 

to 

9  from 

36 

Other  Bivalves 

reduced 

to 

6  from 

24 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  9  percent  (87) 
of  the  impact  score  for  this  case.  While  all  species  were  reduced  in  impact 
score  in  this  habitat,  the  largest  decrease  from  Case  7  were  for  chum  salmon 
reduced  to  15  from  60. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  27  percent  (259)  of  the 
Impact  score  for  this  case.  The  decrease  in  impact  score  for  this  habitat 
from  Case  7  is  accounted  for  by  the  following  species: 


Razor  Clams 

reduced 

to 

21  from  84 

Shorebirds 

reduced 

to 

50  from  21 3 

Geese 

reduced 

to 

0  from  120 

Ducks 

reduced 

to 

0  from  144 

Swans 

reduced 

to 

0  from  60 
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THE  TERRESTRIAL  HABITAT  contributed  2  percent  (22)  of  the  inpart 


score  for  this  case.  The  change  in  impact  score  for  this  habitat  from  Case  7 
is  accounted  fcr  by  the  following  soecies: 

Strand  Vegetation  reduced  to  10  from  40 

Other  Vegetation  increased  to  12  from  0 


CASE  13:  SIMMER ,  DIESEL-2,  1,000  BbLS  -  IMPACT  SCORE  785 

THE  PELAGIC  HABITAT  contributed  77  percent  (603)  of  the  impact  score 


for  this  case.  With  minor  exceptions 
habitat  from  Case  12  is  accounted  for 

Pacific  Sandlance 
Herr ing 

Sockeye  Salmon 
Seabirds 


the  change  in  impact  score  for  the 
by  the  following  species: 

reduced  to  0  from  72 
reduced  to  30  from  120 
increased  to  42C  from  105 
increased  to  50  from  0 


THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  6  percent  (51)  of  the  impact 
score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact  score  for 
this  habitat  from  Case  12  is  accounted  for  by  other  marine  invertebrates, 
reduced  to  30  from  120. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  4  percent  (33)  of 
the  impact  score  for  this  case.  The  decrease  in  impact  score  for  this  habitat 
from  Case  12  is  accounted  for  by  other  marine  invertebrates,  reduced  to  18 
from  72. 
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THE  INTEPTir*L  SAND/MUE  HABITAT  contributed  1?  percent  (98)  of  the 
impact  score  for  this  case,  'be  decrease  in  inpact  score  for  this  habitat 
fror  case  12  if  accounted  for  by  the  following  species: 


Razor  Cl  an 

reduced 

to 

C  from 

21 

Scftshell  Bivalves 

reduced 

to 

r  fror 

50 

Invertebrate  Infauna 

reduced 

to 

3C  from 

120 

THE 

TERRESTRIAL  HABITAT  did  not 

contribute  to  the  impact  score 

for 

this 

case, 

CASE 

14; 

WINTER,  BUNKER-C  ,  1  /OO  9BLr 

-  INTACT 

SCORE 

636 

THE 

PELAGIC  HAR I T A"”  contributed 

7  percen 

t  (43) 

of  the 

impact 

score 

for 

this 

case. 

With  minor  exceptions,  t*e 

decrease 

in  impact  score  for 

this 

habitat  fror  Case  11  is  acccun’ed  icr  t 

y  the  following 

species 

; 

Phytoplankton 

reduced 

to 

9  from 

36 

Herr i ng 

reduced 

to 

Q  from 

36 

Seabi  rds 

reduced 

to 

1  5  from 

60 

THE  SUBTIbAL  SAND/RJD  HABITAT  contributed  15  percent  (95)  of  the 
inpact  score  for  this  case.  While  most  species  were  reduced  in  impact 
score  in  this  habitat  the  largest  decrease  from  Case  11  was  for  other 
flatfish  reduced  to  C  from  18. 

THE  SUBTIDAL  ROC K/ COT BL C/CRA V r L  HABITAT  contributed  10  percent 
(65)  of  the  impact  score  for  this  case.  With  minor  exceptions,  this  habitat's 
score  was  the  same  as  for  Car'  'H. 
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THE  INTERTIDAL  SAND/MUD  MAPI  TAT  contributed  6C  percent  (379)  of  the 
impact  score  fcr  this  case.  With  a  minor  exception,  the  decrease  in  impact 
score  for  this  habitat  from  Case  11  is  accounted  for  by  the  following  species 


Razor  Clam 

reduced 

to 

21  from 

84 

Softshell  Bivalves 

reduced 

to 

50  from 

200 

THE  TERRESTRIAL  HABITAT  contributed  8  percent  (54)  o^  the  impact  for 
this  case.  With  a  minor  exception,  this  habitat's  result  is  the  same  as  for 
Case  11. 

CASE  15:  SUMMER ,  BUNKER-C,  100  BBLS  -  IMPACT  SCORE  412 

THE  PELAGIC  HABITAT  contributed  37  percent  (152)  of  the  impact  score 
for  this  case.  With  mir^r  exceptions,  the  decrease  in  impact  score  for  this 
habitat  from  Case  13  is  accounted  for  by  the  following  species: 


Phytoplankton 

reduced 

to 

0 

from 

18 

Zooplankton 

reduced 

to 

0 

from 

18 

Smel  t 

reduced 

to 

0 

from 

18 

Chum  Salmon 

reduced 

to 

0 

from 

15 

Sockeye  Salmon 

reduced 

to 

105 

from 

420 

Seabirds 

reduced 

to 

0 

from 

50 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  11  percent  (45)  of  the 
impact  score  for  this  case.  With  minor  changes  in  species  scores,  this 
habitat's  result  was  the  same  as  Case  13. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  8  percent  (33) 
of  the  impact  score  for  this  case.  This  habitat's  result  was  the  same  as 
for  Case  13. 
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THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  44  percent  (182)  of  the 
Impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat 
from  Case  13  is  accounted  for  by  t*e  following  species: 


Pacific  Sandlance 

reduced 

to 

0 

from 

18 

Razor  Clam 

•;rcr  eased 

to 

21 

from 

0 

Geese 

increased 

to 

30 

from 

0 

Ducks 

increased 

to 

36 

from 

0 

Swans 

increased 

to 

15 

from 

c 

CASE  16:  SUMMER,  CRUDE  OIL,  100BBLS  -  IMPACT  SCORE  378 

THE  PELAGIC  HABITAT  contributed  52  percent  (196)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  the  increase  in  impact  score  for  this 
habitat  from  Case  15  is  accounted  for  by  the  following  species: 

Smelt  increased  to  18  from  0 
Chum  Salmon  increased  to  15  from  0 

THE  SUBTIDAL  SAND/EUD  HABITAT  contributed  13  percent  (51)  of  the 
impact  score  for  this  case.  With  minor  changes  in  species  scores,  this 
habitat's  result  was  the  same  as  Case  15. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  9  percent  (23) 
of  the  impact  score  for  this  case.  This  habitat's  result  was  the  same  as 
Case  15. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  26  percent  (98)  of  the 
impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat 
from  Case  15  is  accounted  for  by  the  following  species: 
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Pacific  Sandlance 

increased 

to 

18 

from 

0 

Razor  Clam 

reduced 

to 

0 

from 

21 

Geese 

reduced 

to 

0 

from 

30 

Ducks 

reduced 

to 

0 

from 

36 

Swans 

reduced 

to 

0 

from 

15 

CASE  17:  WINTER ,  GASOLINE,  10,000  BBLS  -  IMPACT  SCORE  363 

THE  PELAGIC  HABITAT  contributed  20  percent  (73)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  the  change  in  impact  score  for  this 
habitat  from  Case  14  is  accounted  for  by  the  followinq  species: 

Pacific  Sandlance  increased  to  12  from  0 

Herring  increased  to  36  from  9 

Seabirds  reduced  to  0  from  15 

THE  SUBTIDAL  SANO/MUD  nABITAT  contributed  28  percent  (102)  of  the 
impact  score  for  this  case.  With  minor  changes  in  species  scores,  this 
habitat's  result  was  the  same  as  Case  14. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  10  percent  (36) 
of  the  impact  score  for  this  case.  All  seven  of  the  species  in  this  habitat 
had  minor  reductions  in  impact  scores  from  Case  14,  reducing  the  habitat  to 
36  from  65. 

THE  INTERTIDAL  SAND/MUO  HABITAT  contributed  40  percent  (146)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact 
score  for  this  habitat  from  Case  14  is  accounted  for  by  the  following  species: 
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Shore  birds 

reduced  to 

0  from  64 

Geese 

reduced  to 

0  from  1 5 

Ducks 

reduced  to 

0  from  144 

The  impact  scores  for 

Cases  18  through 

24  range  from 

178  down  to  18 

.  The 

spill  sizes  tor  these 

cases  are  1 ,000 

barrels  of  gasoline  for  both  1 

Winter 

and  Sumner,  and  IOC  barrels  cf  all  other  spills.  The 

array  of  scores  for 

these  cases  is: 

S  P  I 

L  L  SIZE 

BY  SEAS 

0  N 

1 ,000 

BBLS 

100  BBLS 

SPILL  TYPE 

SUMMER 

WINTER 

SUMMER 

WINTER 

Diesel -2 

See  Case  3 

See  Case  10 

See  Case  13 

124 

Crude  Oil 

See  Case  5 

See  Case  11 

See  Case  16 

178 

Bunker-C 

See  Case  7 

See  Case  14 

See  Case  15 

71 

Gasol ine 

171 

79 

30 

18 

The  relatively  low  scores  for  these  cases  and  the  minor  differences  between 
cases  make  case-by-case  comparison  of  this  site  have  little  meaning.  These 
cases  were  judged  to  be  in  the  minimum  impact  range  and  cleanup  scenarios 
are  not  addressed  to  these  smaller  spills. 
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(10)  ST.  MATTHEW  ISLAND 

St.  Matthew  Island  lies  about  230  miles  west  of  the  mainland  of 
Alaska  in  the  Bering  Sea.  It  is  about  32  miles  long  and  3.5  miles  wide?2 
The  nighest  elevation  on  the  island  is  near  Cape  Upright  at  1,505  ft. 

The  spill  location  was  chosen  about  10  miles  northeast  of  the  island  at 
60°31 ,0'N  latitude,  172°30.0'W  longitude  (Fig.  2-61). 

(a)  PHYSICAL  CHARACTERISTICS 

St.  Matthew  Island  Is  relatively  isolated  in  the  midst  of  the  Bering 
Sea.  It  is  located  in  the  Transitional  Climatic  Zone. 

TEMPERATURES 

Summer  temperatures  are  moderated  by  the  maritime  influence  of  the 

4 

Bering  Sea.  The  temperatures  are  expected  to  range  between  30°F  and  51 °F. 

In  Winter,  colder  temperatures  can  result  as  the  Bering  Sea  ices  up.  The 

4 

Winter  temperatures  typically  range  from  -2°F  to  39°F.  Record  high  and 
low  temperatures  are  65°F  and  -19°F.^ 

Dates  of  freezeup  and  breakup  are  not  specifically  given  in  the  COAST 

8  r 

PILOT  for  St.  Matthew  Island.  Based  on  other  Bering  Sea  data?  St.  Matthew 

Island  should  be  typically  icebound  from  late  November  to  mid-May. 

SURFACE  WINDS 

General  wind  flow  at  St.  Matthew  is  southerly  during  the  Summer  and 

O 

northerly  for  the  remainder  of  the  year.  The  Bering  Sea  is  a  secondary 

3 

track  for  cyclonic  storms.  This  is  reflected  in  the  high  Winter  wind 
velocities  which  average  between  15  and  22  knots.  Representative  winds 
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BERING  SEA 


ff  PINNACLf  ISLAND 


FIGURE  ?-  61 ,  THE  ST.  MATTHEW  ISLAND  LOCATION  AND  SPILL  SITE 

Scale  can  be  determined  from  an  axis  of  the  spill  site  cross  (equals  about 
2  mi les  or  3. 3  km). 


1 


for  the  Ice-free  period  were  chosen  as  southwest  at  6.0  knots  In  Summer  and 
north-northwest  at  11.0  knots  In  Fall. 

SURFACE  CURRENTS 

Very  little  information  was  located  on  sea  currents  In  the 
St.  Matthew  Island  vicinity.  The  TIDAL  CURRENT  TABLES 9  gave  the  following 
Information: 

MAXIMUM  CURRENTS 
(AVERAGE  VELOCITY) 

AREA  EBB  FLOOD 

_  VELOCITY (DIRECTION)  VELOCITY(DIRECTION) 

Southwest  Coast  of  St.  Matthew 

Island  1.0  K  (120°)  1.2  K  (290°) 

The  COAST  PILOT 8  indicated  the  diurnal  tide  range  of  St.  Matthew  Island  Is 
2.1  ft,  and  that  tidal  currents  and  tide  rips  were  not  found  to  be  strong 

in  a  1951  survey.  National  Ocean  Survey  (formerly  Coast  and  Geodetic  Survey) 
charts  indicate  strong  currents  in  Sarichef  Strait. 

The  current  pattern  used  by  MSNW  for  the  oil  dispersion  modelling  dupli¬ 
cated  that  given  by  the  TIDAL  CURRENT  TABLES 9  for  all  areas  at  St.  Matthew  Island. 

(b)  BIOLOGICAL  CHARACTERISTICS 

St.  Matthew  Island  (particularly  the  adjacent  marine  waters  and  shoreline) 

required  the  greatest  deal  of  speculation  on  fauna  and  flora  of  any  of  the  marine 

sites  in  this  study.  The  area  has  not  been  extensively  studied.  The  Island  is 

49 

the  topic  of  the  wilderness  study  report.  St.  Matthew  Island,  along  with 
nearby  Hall  Island  and  Pinnacle  Islet,  form  (in  1909)  the  Bering  Sea  Wildlife 
Refuge. 

Resource  summaries  are  shown  in  Figure  2-62. 
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Waterfowl  and  Seabirds 
E3  Wintering  Area 
A  Seabird  Oniony 

FIGURE  ?-62.  ST.  MATTlirVl  ISLAND  COIlCrilTRATIOIlS  CF  SELFCTEO  PI  SOURCES. 


SOURCE:  Alaska  Department  of  Fish  ami  Game,  ATJIZ-A  •  A.W  HABITAT, 
January  1D73. 


« 
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FISHES 


SALMON  I  PS  required  speculation  as  to  their  abundance  and  distribution 
in  the  St.  Matthew  Island  vicinity.  A  conservative  speculation  is  that  there 
are  salmon  of  one  or  more  species  in  this  vicinity  most  of  the  year  (with 
the  possible  exception  of  the  late  November  to  mid-May  ice-bound  period). 
Bristol  Bay  sockeye  and  Yukon,  Norton  Sound  and  Kotzebue  Sound  salmon  stocks 
would  be  expected  in  this  general  area  as  part  of  their  high  seas  migrations. 
See  the  location  descriptions  for  these  other  locations  for  further  informa¬ 
tion  on  these  salmon  species. 

The  salmon  species  are  not  felt  to  be  very  vulnerable  to  oil  products 
in  an  open-seas  spill  situation  since  these  salmon  are  highly  mobile  and 
would  seem  to  be  able,  in  some  degree,  to  move  away  from  oil-polluted  areas 
at  least  in  the  one-spill -only  cases  being  evaluated.  Extremely  large  and 
chronic  oil  spills  in  this  area  could  possibly  impact  food  organisms  or 
migration  patterns  and  be  more  detrimental  to  these  salmon. 

49 

No  salmon  spawning  is  reported  on  St.  Matthew  Island.  However, 
this  source  ^ reported  that  Dolly  Varden  are  abundant  in  the  larger  fresh¬ 
water  drainages  of  this  island  and  that  their  movement  to  sea  may  only  occur 
during  storms  due  to  gravel  beach  barriers.  This  species  would  be  expected 
to  be  in  shallow  nearshore  waters  while  in  salt  water. 

PACIFIC  HALIBUT  are,  in  some  years,  taken  in  substantial  numbers 
close  inshore  around  the  Island  in  September  and  October.  Few  juvenile 
halibut  were  reportedly  taken. 

OTHER  FLATFISHES  include  the  flathead  sole,  yellowfin  sole,  rock  sole, 
and  Alaska  plaice  in  the  vicinity  of  St.  Matthew  Island. 
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PACIFIC  COD  are  present  In  the  St.  Matthew  Island  vicinity. 


PACIFIC  HERRING  form  what  is  considered  to  be  the  most  important 
commercial  fishery  in  the  Island  vicinity.  Herring  concentrate  in  this  part 
of  the  Bering  Sea  along  the  sea  ice  edge  from  November  through  March  (depend 
ing  on  the  position  of  the  sea  ice)  and  support  a  large  foreign  fleet  and  re 
portediy  some  domestic  fishery  for  herring  roe. 

MISCELLANEOUS  MARINE  FISHES  include  sculpins. 

SHELLFISHES 

KING  CRAB  are  present  and  assumed  to  be  in  moderate  numbers.  These 
are  presumed  to  be  the  "northern"  or  "blue"  species  ( Paralithodea  platypus), 
whereas  the  southern  species  is  P.  aamtsahatica. 

TANNER  CRAB  are  present  and  assumed  to  be  in  low  to  moderate  numbers. 
As  for  king  crab,  no  quantitative  data  were  located. 

SHRIMP  information  was  not  located  for  St.  Matthew  Island.  Pink 
shrimp  are  present,  but  not  in  commercial  abundance  near  the  Pribilof  Islands 
(south  of  St.  Matthew).  Pink  shrimp  are  assumed  present  during  the  Summer 
months  in  the  St.  Matthew  Island  vicinity. 

OTHER  SHELLFISH  probably  include  other  species  of  crab  and  bivalve 
mollusks. 

WATERFOWL 

Waterfowl  have  been  observed  here  for  many  years,  but  only  in  the 
49 

Summer.  Seabirds  are  probably  the  dominant  waterfowl.  Ducks  are  also 
abundant  here.  The  entire  area  around  St.  Matthew  Island  and  the  Island's 
lowlands  is  waterfowl  wintering  habitat!*7 


44 
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DUCKS  include  mallard,  pintail,  green-winged  teal,  oldsquaw,  harle- 

49 

quin,  common  and  king  eiders,  and  red-breasted  merganser.  Two  other  eider 

49 

species  migrate  through  the  area.  The  most  abundant  nesting  ducks  are 

49 

common  eiders  and  oldsquaws. 

49 

GEESE  are  not  specified  in  the  W..:ff:jfff  FFF  but  they 

18 

were  assumed  to  migrate  through  this  vicinity. 

49 

SWANS  are  indicated  as  being  whistling  swans  at  St.  Matthew  Island. 

1  g 

They  were  assumed  to  be  in  low  numbers  and  migratory  in  this  vicinity. 

SEABIRDS  are  very  numerous  on  St.  Matthew  Island.  Extensive  marine 

escarpments  on  this  and  other  exposed  islands  and  islets  provide  nesting 

49 

areas  for  countless  numbers  of  seabirds.  Seabirds  include  pelagic  and 

red-faced  cormorants,  fulmars,  glaucous-winged  gulls,  black-legged  kittiwakes, 

common  and  thick-billed  murres,  pigeon  guillemots,  parakeet,  crested  and 

49  6? 

least  auklets,  and  both  horned  and  tufted  puffins.  A  1957  survey 
indicated  the  following  nesting  seabirds  on  St.  Matthew  Island  as  most 
abundant:  California  murre  (1,300),  kittiwake  (1,200),  horned  puffin  (550), 
tufted  puffin  (450),  and  pigeon  guillemot  (400).  Other  species  are  known  to 
visit  this  vicinity.  ^ 

Seabird  colonies  are  shown  on  the  west  shore  of  Hall  Island,  west 

mid-shore  of  St.  Matthew  Island,  and  the  south  "shore"  of  Pinnacle  Island.^ 

SHOREB IRDS  were  assumed  to  be  in  low  abundance.  Shorebirds  here 

include:  American  qolden  plover,  European  turnstones,  wandering  tattlers, 

49  62 

rock,  Baird's  and  least  sandpipers,  and  dunlins.  A  1957  survey 
indicated  red-backed  sandpipers  (350--nesting)  and  Aleutian  sandpiper 
( 1 1 0-- nest i ng )  as  the  most  abundant  shorebirds. 
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MARINE  MAMMALS 


POLAR  BEARS  are  felt  to  be  few  in  number  on  and  near  the  pack  Ice  in 
the  St.  Matthew  Island  vicinity.  The  wilderness  STUDY  REPORT 49  Indicated 
that  polar  bear  were  abundant  prior  to  hunting  in  the  late  1800's,  but  no 
bears  have  been  observed  at  St.  Matthew  since.  Because  some  of  the  oil 
spills  hypothesized  are  offshore,  MSNW  assumed  a  few  polar  bear  could  be 
present  on  and  around  pack  ice  in  the  vicinity  of  St.  Matthew  Island. 

WALRUS  herds  pass  to  the  north  and  south  of  St.  Matthew  Island  during 
migrations  and  are  assumed  to  be  relatively  abundant  at  this  location,  partlcu 
larly  in  the  Sumner.  Past  records  indicate  walrus  hauling  out  on  the  north¬ 
west  cape  of  St.  Matthew  (1955),  and  carcasses  have  been  found  on  St.  Matthew 
( 1 957) Walrus  are  known  to  frequent  Hall  Island,  especially  during  late 
Fall  and  early  Winter  prior  to  sea  ice  formation.17  St.  Matthew  Island  has 
several  suspected  hauling  grounds.17 

49  62 

SEA  LIONS  are  present  in  surrounding  waters.  A  1957  survey 
located  three  sea  lion  carcasses  on  St.  Matthew  and  about  350  sea  lions 
were  observed  at  a  rookery  two  miles  south  of  Elephant  Rock  on  nearby 
Hall  Island. 

HARBOR  SEALS  occur  in  moderate  numbers  around  St.  Matthew  Island. 

They  may  number  several  hundred.^’^  The  harbor  (or  spotted)  seal  is  assoc¬ 
iated  with  the  ice  only  in  late  Fall  and  spring.17  During  March  through 
April,  they  are  concentrated  along  the  southern  margin  of  the  seasonal  sea 
ice  where  they  bear  their  pups,  breed,  and  begin  their  annual  molt.^  As 
the  sea  ice  recedes  northward,  some  seals  disperse  along  coasts  going  to  the 
mouths  of  bays,  rivers,  and  isolated  beaches  including  St.  Matthew  Island.17 
Other  seals  follow  the  receding  ice  through  the  Bering  Strait  and  occupy 
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nearshore  areas  as  far  east  as  Prudhoe  Bay.17  As  Winter  approaches,  these 
northern  groups  move  south  again  with  the  advancing  ice  and  are  joined  by 
non-mi gratory  harbor  seals  to  concentrate  again  at  the  southern  perimeter  of 
the  sea  ice. 

RIBBON  SEALS  are  estimated  to  be  relatively  abundant  in  St.  Matthew 
Island  vicinity.  These  seals  are  associated  with  sea  Ice  during  late 
Winter  and  early  spring,  and  In  late  Spring  when  Ice  recedes  these  seals  stay 
in  the  open  sea  and  most  remain  In  the  Bering  Sea. 

BEARDED  SEALS  are  estimated  to  be  moderately  abundant  In  the  St.  Matthew 
Island  vicinity.  These  seals,  like  walrus  and  ringed  seals,  remain  mostly 
within  sea  Ice  throughout  the  year.17  They  are  most  similar  to  walrus,  pre¬ 
ferring  drifting  sea  ice  where  currents  and  winds  are  producing  openings 
between  ice  floes.17  During  late  Winter  and  early  Spring,  most  of  these  seals 
are  in  the  Bering  Sea,  and  they  retreat  with  the  sea  ice  through  the  Chukchi 
Sea  in  the  Summer. ^  By  late  August,  most  sea  ice  is  gone  and  these  seals 
are  distributed  along  the  margin  of  the  polar  ice  pack  over  suitable  bottom. 

The  migration  south  begins  with  new  sea  ice  formation,  usually  in  early 
October . 

RINGED  SEALS  are  estimated  to  occur  in  moderate  numbers  in  the 
St.  Matthew  Island  vicinity.  These  seals  move  with  the  ice  much  as  bearded 
seals  but  do  not  come  as  far  south  into  open  waters;  rather,  in  the  Bering 
Sea  they  occupy  the  narrow  fringes  of  land-fast  ice.  17  The  young  are  numerous 
just  off  the  edge  of  the  land-fast  ice.17  Combined  with  their  numbers,  this 
shore-inhabiting  behavior  makes  them  a  very  available  and  important  marine 
mammal  resource  to  northern  Alaska  coastal  residents. 
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During  receding  ice  in  Spring,  the  ringed  seal  moves  back  north  close 
to  shored  By  August,  they  are  distributed  all  along  the  edge  of  the  polar 
ice  pack. ^ 

NORTHERN  FUR  SEALS  occur  only  as  rare  transients  and  would  be  in  very 

,mall  numbers  in  this  vicinity.  See  the  Unimak  Pass  location  description  for 

more  information  on  this  seal  species. 

WHALES  AND  PORPOISES  occur  in  the  Bering  Sea  and  number  16  species  in 

Game  Unit  18,  which  includes  St.  Matthew  Island.  Most  of  the  whales  and 

porpoises  occur  primarily  in  open  ice-free  waters.  As  a  result,  these 

species  generally  move  with  respect  to  the  advance  and  retreat  of  sea  iceV 

Some  of  the  species  move  in  association  with  drifting  seasona1  ice  (bowhead, 

beluga  and  narwhal).^  The  whales  and  porpoises  may  all,  at  one  time,  visit 

the  St.  Matthew  Island  vicinity.  Documented  beached  whales  on  St.  Matthew 

were  identified  in  a  1920  study  as  bowhead,  humpback,  blue,  beaked,  and 
49 

killer  whales.  Gray  whales  were  observed  feeding  northeast  of  St.  Matthew 
Island  in  1957.49 

POLAR  FOX  are  another  marine  mammal  living  on  pack  ice  and  beaches. 
Populations  vacillate  from  common  in  abundance  to  uncommor .  These  animals 
forage  on  pack  ice  and  on  adjacent  land  beaches.  They  also  den  in  beach 
areas.  At  this  location,  they  were  included  with  "other  mammals"  in  the 
evaluation  matrix,  and  they  were  assumed  to  be  in  moderate  numbers  at 
St.  Matthew. 

The  impact  of  ice  on  the  marine  mammals  of  the  Bering  Sea  is  discussed 
SO 

in  more  detail . 
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TERRESTRIAL  MAMMALS 


REINDEER  (DOMESTICATED  CARIBOU)  are  the  largest  land  mammals  on 

4Q 

St.  Matthew  Island.  They  were  introduced  in  1944  (29  animals).  This 

population  exploded  to  6,000  animals  and  about  February  1964  a  "crash  die- 

49 

off"  occurred.  In  1966,  42  animals  were  observed  and  the  future  of  the 
4Q 

herd  is  not  known.  Recovery  is  dependent  on  whether  the  forage  can  ever 
recover  to  support  larger  reindeer  herds. 

MISCELLANEOUS  MAMMALS  includes  one  rodent--the  meadow  vole--which  is 

4Q 

probably  a  relict  dating  to  the  Bering  Land  Bridge. 

FLORA 

Terrestrial  vegetation  is  not  expected  to  be  affecteo  by  the  oil  spill 
specified  at  this  area.  This  area  is  near  the  nortnern  limit  of  most 

Beringian-Eastern  North  American  strand  species,  probably  giving  the  vegeta- 

80 

tion  a  more  Arctic  composition.  Practically  no  work  has  been  done  on  the 

81 

marine  vegetation  of  this  area.  Eelgrass  could  occur  on  as  much  as  15  per¬ 
cent  of  the  shallow  subtidal  shoreline  based  on  the  assumed  physical  shoreline 
data,  but  it  is  not  known  whether  the  species  occurs  here. ^  The  Arctic  marine 
algal  vegetation  is  present  in  the  intertidal  on  about  57  percent  of  the  shore¬ 
line  in  Summer  but  is  probably  completely  removed  by  Winter  ice-scouring. 

Shallow  subtidal  vegetation  occurs  on  about  57  percent  of  the  bottom  in  Summer 

76 

and  probably  28  percent  in  Winter.  Floating  kelp  species  are  absent. 

For  further  physical  and  biological  information  on  this  location,  see 
Appendix  D  . 
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(c)  RESULTS 

Oil  spills  in  the  Summer  moved  away  from  the  island  and  in  the  Winter 
moved  toward  the  island  and  impacted  the  beaches.  Only  the  pelagic  habitat 
was  impacted  in  Sunnier  scenarios.  Seven  habitats  were  impacted  in  the  Winter 
scenarios. 

Diesel-2  impact  scores  were  greater  in  Summer,  but  crude  oil,  bunker  C, 
and  gasoline  had  greater  impact  scores  in  Winter.  For  these  cases,  lower 
impact  scores  for  each  species  reflected  seasonal  changes  in  abundance.  These 
reduced  scores  were  offset  by  the  increased  number  of  species  impacted. 

The  largest  impact  scores  were  contributed  by  herring.  Significant 
contributions  were  also  generated  by  phytoplankton,  zooplankton,  and  seabirds. 
In  general,  the  impact  scores  were  low. 
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PHYSICAL  FATE  OF  SPILLS 


Two  oil  spill  scenarios  were  considered  at  St.  Matthew  Island.  The 
first  scenario,  based  upon  most  probable  Summer  conditions,  resulted  in  a 
spill  trajectory  in  a  north-northeast  direction  from  the  spill  location 
(Fig.  2-63)  into  the  Boring  Sea  away  from  the  Island.  The  second  scenario, 
for  Winter  conditions,  resulted  in  oil  movement  in  a  southerly  direction 
(Fig.  2-64)  reaching  the  north  shore  of  the  Island  in  approximately  18  hours 
following  the  spill.  The  smaller  spills  (100  and  1,000  bbls)  were  inter¬ 
cepted  by  the  Island.  A  portion  of  the  larger  spills  (10,000  and  50,000  bbls) 
was  found  carried  around  the  southeastern  end  of  the  Island  into  the  open 
sea  by  wind  and  current  action.  The  physical  impacts  of  the  various  pro¬ 
ducts  were  assessed  as  has  been  described  earlier  in  the  discussion  cf 
spills  at  Yakutat.  Of  particular  note  at  this  site  is  that  the  trajectories 
of  the  spill  do  not  allow  a  simple  subtractive  analysis.  The  Sumner  tra¬ 
jectory  is  into  very  deep  waters,  and  it  is  assumed  that  the  spills  will  not 
reach  the  bottom  in  a  form  which  would  be  harmful  to  flora  and  ■rauna.  On 
the  other  hand,  the  Winter  trajectory  into  the  shallower  waters  around 
St.  Matthew  Island  affects  six  habitats  in  addition  to  the  pelagic  habitat 
impacted  in  the  Summer. 

See  Page  2-27  for  discussion  of  spill  enveloping  process. 

CASE  DISCUSSION 

Table  2-22  presents  the  results  of  the  oil  spill  scenarios  examined 
at  St.  Matthew  Island  without  cleanup. 
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TABLE  2-22.  ST.  MATTHEW  ISLAND  CASE  RESULTS,  NO  CLEANUP 

SPILL  SIZE 

50,000  10,000  1  ,000  100 

3,119  m0)l,534  [8]  256  U9] 

2,728  HI  1,759  684  [131  147  [22] 

906  [ID  655  138  [23] 

582  [!&]  120  l24]  18  [261 

2,377  [41  1,386  [9]  325  [l?] 

3,050  [2]  1,740  [?]  1,154  [1Q]  261  [18] 

1,868  [51  889  [12]  175  [20] 

616  [15]  166  [21]  100  [23] 

(1)  Numbers  in  brackets  are  the  case  numbers  that  follow. 

CASE  1:  SUMMER.  DIESEL-2,  10,000  BBL5  -  IMPACT  SCORE  3,119 

THE  PELAGIC  HABITAT  contributed  the  entire  impact  score  for  this 
case.  The  species  which  were  the  main  contributors  to  the  total  were  her¬ 
ring  (1,450),  phytoplankton  (273),  zooplankton  (273),  and  seabirds  (273). 
Herring  were  judged  to  be  Important  commercially  and,  like  the  other  major 
contributors  to  the  impact  score,  were  generally  the  most  abundant  in  the 
region.  Table  2-23,  following,  presents  the  full  results  of  this  case. 

No  other  habitat  contributes  to  the  score  in  this  case  or  any  other  Summer 
scenario  as  described  above. 

CASE  2:  WINTER,  CRUDE  OIL,  50,000  BBLS  -  IMPACT  SCORE  3,050 

THE  PELAGIC  HABITAT  contributed  33  percent  (994)  of  the  impact  score 
for  this  case.  Only  herring  (580),  which  were  judged  to  be  the  most  sensi- 


c n 


SPILL  TYPE 
AND 
SEASON 

Dlesel-2 

Crude  Oil 

Bunker-C 

Gasoline 


cc 

UJ 

£ 


Diesel-2 
Crude  Oil 
Bunker-C 
Gasoline 
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2-492 


THE  FRESHWATER  RIVER  HABITAT  did  not  contribute  to  the  impact  score 


as  it  was  judged  that  the  spill  would  not  reach  this  habitat  from  a  marine 
origin. 

THE  TERRESTRIAL  HABITAT  contributed  1  percent  (29)  of  the  impact 
score  for  this  case.  No  single  species  contributed  more  than  the  15  of 
raptors  in  this  habitat.  Table  2-24,  following,  presents  the  complete 
results  of  this  case. 

CASE  3:  SUMMER,  CRUDE  OIL,  50,000  BBLS  -  IMPACT  SCORE  2,728 

THE  PELAGIC  HABITAT  contributed  the  entire  impact  score  for  this 
case.  Case  3  is  the  same  as  Case  1  with  the  following  exceptions.  Phyto¬ 
plankton  and  zooplankton  each  reduced  to  128  from  273;  ichthyoplankton 
reduced  to  51  from  109;  smelt  reduced  to  82  from  145;  and  the  five  seal 
species  increased  from  0  to  a  total  of  216. 

CASE  4:  WINTER,  DIESEL-2,  10,000  BBLS  -  IMPACT  SCORE  2,377 

THE  PELAGIC  HABITAT  contributed  29  percent  (691)  of  the  impact  score 
for  this  case.  This  habitat's  result  was  the  same  as  for  Case  2,  with  the 
following  exceptions: 

Herring  reduced  to  328  from  580 

Pacific  sandlance  reduced  to  38  from  82 

Dolly  Varden  reduced  to  9  from  16 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  20  percent  (484)  of  the 
impact  score  for  this  case.  This  habitat's  result  was  the  same  as  for 
Case  1 . 
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TABLE  2-24.  MATRIX  RESULTS— CASE  2 
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THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  22  percent  (514) 
of  the  impact  score  for  this  case.  This  habitat's  result  was  the  same  as 
for  Case  1,  with  the  following  exceptions: 

Subtidal  seaweed  reduced  to  0  from  6 

Walleye  pollock  reduced  to  2  from  9 

Other  marine  fish  reduced  to  36  from  38 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  7  percent  (158)  of  the 
impact  score  for  this  case.  This  habitat's  result  was  the  same  as  for 
Case  1. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  20  percent  (468)  of  the  im¬ 
pact  score  for  this  case.  This  habitat's  result  was  the  same  as  for  Case  1, 
with  the  following  exceptions: 

Herring  reduced  to  328  from  580 

Greenlings  reduced  to  24  from  55 

Sessile  marine  inverte-  reduced  to  26  from  55 

brate 


THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  1  percent  (33)  of 
the  impact  score  for  this  case.  All  species  qroups  within  this  habitat  were 
reduced  from  the  Case  1  results;  the  changes  are: 


Smelt 

Hardshell  bivalve 

Crustaceans 

Gastropods 


reduced  to  3  from  13 
reduced  to  9  from  18 
reduced  to  8  from  18 
reduced  to  13  from  27 
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THE  FRESHWATER  RIVER  HABITAT  did  not  contribute  to  the  impact  score 
as  it  was  judged  that  the  spill  would  not  reach  this  habitat  from  a  marine 
origin. 

THE  TERRESTRIAL  HABITAT  contributed  1  percent  (29)  of  the  Impact 
score  for  this  case.  This  habitat's  result  was  the  same  as  for  Case  2. 

CASE  5:  WINTER,  BUNKER-C,  10,000  BBLS  -  IMPACT  SCORE  1,868 

THE  PELAGIC  HABITAT  contributed  34  percent  (631)  of  the  impact  score 
for  this  case.  All  impacted  species  within  this  habitat  were  judged  to  have 


different  scores  in  this  case  than 

in  Case  4. 

The  changes 

were : 

Phytoplankton 

reduced 

to 

38 

from 

82 

Zooplankton 

reduced 

to 

38 

from 

82 

Ichthyopl ankton 

reduced 

to 

26 

from 

55 

Greenl ings 

reduced 

to 

0 

from 

24 

Pacific  sandlance 

reduced 

to 

36 

from 

38 

Herring 

reduced 

to 

153 

from 

328 

Smelt 

reduced 

to 

12 

from 

27 

Dolly  Varden 

reduced 

to 

4 

from 

9 

Northern  Fur  seal 

increased 

to 

8 

from 

0 

Ringed  seal 

increased 

to 

48 

from 

0 

Ribbon  seal 

increased 

to 

120 

from 

0 

Bearded  seal 

increased 

to 

80 

from 

0 

Harbor  seal 

increased 

to 

48 

from 

0 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  22  percent  (411)  of  the 
impact  score  for  this  case.  This  habitat's  result,  with  minor  differences 
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of  from  2  to  6  for  some  species,  was  the  same  as  for  Case  4,  with  the  fol¬ 
lowing  exceptions: 

Other  bivalves  reduced  to  13  from  27 

Other  marine  inverte-  reduced  to  38  from  82 

brates 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  18  percent  (330) 
of  the  impact  score  for  this  case.  This  habitat's  result,  with  minor 
differences  of  from  2  to  9  for  some  species,  was  the  same  as  for  Case  4, 
with  the  following  exceptions: 

Kina  crab  reduced  to  51  from  109 

Tanner  crab  reduced  to  38  from  82 

Other  marine  inverte-  reduced  to  77  from  164 

brates 

THE  INTERTIDAL  SAND/MUO  HABITAT  contributed  6  percent  (113)  of  the 
impact  score  for  this  case.  The  case  result  reduced  the  impact  score  for 
three  of  the  four  species  within  this  habitat  relative  to  Case  The 
changes  were: 

Pacific  sandlance  reduced  to  36  from  38 

Softshell  bivalves  reduced  to  26  from  55 

Invertebrate  infauna  reduced  to  13  from  27 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  15  percent  (287)  of  the  im¬ 
pact  score  for  this  case.  This  habitat's  result,  with  minor  differences 
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of  2  for  all  species  except  one,  was  the  same  as  for  Case  4,  with  the  fol¬ 
lowing  exception: 

Herring  reduced  to  153  from  328 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  4  percent  (67)  of 
the  total  impact  score  for  this  case.  Each  of  the  species  in  this  habitat 
received  higher  scores  in  this  case  than  in  Case  4.  These  scores  were: 


Smelt 

Hardshell  bivalve 

Crustacean: 

Gastropods 


increased  to  13  from  3 

increased  to  18  from  9 

increased  to  9  from  8 

increased  to  27  from  13 


THE  FRESHWATER  RIVER  HABITY T  did  not  contribute  to  the  impact  score 
as  it  was  judged  that  the  spill  would  not  reach  this  habitat  from  a  marine 
origin. 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (29)  of  the  total  im¬ 
pact  score  for  this  case.  This  habitat's  score  was  the  same  as  for  Case  4. 


CASE  6:  SUMMER,  CRUDE  OIL,  10,000  BBLS  -  IMPACT  SCORE  1,759 

THE  PELAGIC  HABITAT  contributed  the  entire  impact  score  for  this  case. 
With  the  exception  of  five  species  groups,  there  were  only  minor  reductions 
of  from  1  to  8  in  this  case  relative  to  Case  3.  The  five  exceptions  are: 

Herring  reduced  to  820  from  1  ,450 

Smelt  reduced  to  38  from  82 

Crab  larvae  reduced  to  109  from  193 
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Dolly  Varden 
Seabirds 


reduced  to  55  from  97 


reduced  to  128  from  273 

CASE  7;  WINTER,  CRUDE  OIL,  10,000  BBLS  -  IMPACT  SCORE  1,740 

THE  PELAGIC  HABITAT  contributed  20  percent  (355)  of  the  impact  score 
for  this  case.  This  habitat's  score  has  some  sionificant  differences  from 
the  score  of  Case  5;  these  are: 


Gneenl ings 

increased 

to 

24  from 

0 

Northern  fur  seal 

reduced 

to 

0  from 

8 

Ring  seal 

reduced 

to 

0  from 

48 

Ribbon  seal 

reduced 

to 

0  from 

120 

Bearded  seal 

reduced 

to 

0  from 

80 

Harbor  seal 

reduced 

to 

0  from 

48 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  20  percent  (411)  of  the  im¬ 
pact  score  for  this  case.  This  habitat's  result  was  the  same  as  for  Case  5. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  19  percent  (329) 
of  the  impact  score  for  this  case.  This  habitat's  result  was  almost  the  same 
(329  vs.  330)  as  for  Case  5. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  6  percent  (113)  of  the  im¬ 
pact  score  for  this  case.  This  habitat's  result  was  the  same  as  for  Case  5. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  27  percent  (470)  of  the  im¬ 
pact  score  for  this  case.  With  a  single  exception,  herring,  which  increased 
to  328  from  158,  there  are  only  minor  differences  of  2  in  the  other  species 
groups  compared  to  Case  5. 
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THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  2  percent  of  the  im¬ 
pact  score  for  this  case.  The  change  from  Case  5  varies  from  no  change  for 
crustaceans  to  13  (from  27)  for  gastropods. 

THE  FRESHWATER  RIVER  HABITAT  did  not  contribute  to  the  impact  score 
for  this  case. 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (29)  of  the  impact  score 
for  this  case.  This  habitat's  score  is  the  same  as  for  Case  5. 

CASE  8:  SUMMER,  DIESEL-2,  1,000  BBLS  -  IMPACT  SCORE  1,534 

THE  PELAGIC  HABITAT  contributed  the  entire  impact  score  for  this 
case.  With  minor  differences  of  from  1  to  8,  the  species  within  this  habi¬ 
tat  a^e  scored  the  same  as  in  Case  6,  with  the  following  exceptions: 


Pacific  sandlance 

increased 

to 

36 

from 

9 

Crab  larvae 

reduced 

to 

51 

from 

109 

Ringed  seal 

reduced 

to 

0 

from 

24 

Ribbon  seal 

reduced 

to 

0 

from 

120 

Bearded  seal 

reduced 

to 

0 

from 

24 

Harbor  seal 

reduced 

to 

0  from 

48 

CASE  9:  WINTER,  DIESEL-2,  1,000  BBLS  -  IMPACT  SCORE  1,386 

THE  PELAGIC  HABITAT  contributed  25  percent  (353)  of  the  impact  score 
for  this  case.  This  habitat’s  score  is  almost  (353  vs.  355)  the  same  as 
for  Case  7. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  23  percent  (321)  of  the 
impact  score  for  this  case.  This  habitat's  score  is  the  same  as  for  Case  7, 
with  the  following  exceptions: 
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Scul pi  ns  reduced  to  12  from  48 

Miscellaneous  marine  fish  reduced  to  18  from  72 

THE  SUBTIDAL  ROCK/ COBBLE/GRAVEL  HABITAT  contributed  22  percent  (309) 
of  the  impact  score  for  this  case.  This  habitat's  score  is  almost  the  same 
(309  vs.  329),  with  minor  species  differences  which  account  for  the  change 
from  Case  7. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  8  percent  (111)  of  the 
impact  score  for  this  case.  This  habitat's  score  is  almost  (111  vs.  113) 
the  same  as  for  Case  7. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  19  percent  (267)  of  the  im¬ 
pact  score  for  this  case.  This  habitat's  score,  with  minor  species  differ¬ 
ences  of  2,  is  the  same  as  in  Case  7,  with  the  following  exceptions: 

Greenlings  reduced  to  6  from  26 

Herring  reduced  to  153  from  328 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  2  percent  (25)  of 
the  impact  score  for  this  case.  The  species  scores  within  this  habitat  were 
all  reduced  from  their  levels  in  Case  7,  with  the  maximum  reduction  for  any 
one  specie  being  9  for  smelt. 

THE  FRESHWATER  RIVER  HABITAT  did  not  contribute  to  the  impact  score 
for  this  case. 

THE  TERRESTRIAL  HABITAT  did  not  contribute  to  the  impact  score  for 
this  case.  This  represents  the  following  changes  from  Case  7: 
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Other  vegetation 

reduced 

to 

0  from 

2 

Other  mammals 

reduced 

to 

0  from 

12 

Raptors 

reduced 

to 

0  from 

15 

CASE  10:  UNTER,  CRUDL  OIL,  1  ,000  BBLS  -  IMPACT  SCORE  1,154 

THE  PELAGIC  HABITAT  contributed  28  percent  (318)  of  the  impact  score 
for  thif  case.  All  impacted  species  contributed  to  the  lower  score  for  this 
habitat  when  compared  to  Case  9.  None  of  the  changes  exceeded  18,  which  was 
the  reduction  for  greenling  (24  vs.  6). 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  12  percent  (138)  of  the 
impact  for  this  case.  The  following  species  had  significantly  different 
scores  in  this  case  than  in  Case  9; 


Cods 

reduced  to 

12  from 

48 

Starry  flounder 

reduced  to 

6  from 

24 

Other  flatfish 

reduced  to 

24  from 

96 

Pacific  sandlance 

reduced  to 

9  from 

36 

Shrimp 

reduced  to 

9  from 

36 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  25  percent  (292) 
of  the  impact  score  for  this  case.  There  is  an  overall  minor  reduction 
(292  vs.  309)  in  this  impact  score  when  compared  to  Case  9. 

THF  INTERTIDAL  SAND/MUD  HABITAT  contributed  9  percent  (108)  of  the 
impact  score  for  this  case.  There  is  an  overall  minor  reduction  (108  vs.  Ill) 
in  this  impact  score  when  compared  to  Cave  9. 
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THE  INTERTIDAL  ROCKY  HABITAT  contributed  23  percent  (267)  of  the 


impact  score  for  this  case.  This  score  is  unchanged  from  Case  9. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  3  percent  (31)  of  the 
Impact  score  for  this  case.  There  Is  an  overall  minor  Increase  (31  vs.  25) 
in  the  Impact  score  when  compared  to  Case  9. 

THE  FRESHWATER  RIVER  AND  TERRESTRIAL  HABITATS  did  not  contribute  to 
the  Impact  score  for  this  case. 

CASE  11:  SUMMER,  BUNKER-C,  10,000  BBLS  -  IMPACT  SCORE  906 

THE  PELAGIC  HABITAT  contributed  the  entire  Impact  score  for  this 
case.  The  significant  changes  to  Case  11  from  Case  9  are: 


Phytoplankton 

reduced 

to 

30  from 

128 

Zooplankton 

reduced 

to 

30  from 

128 

Ichthyoplankton 

reduced 

to 

12  from 

51 

Pacific  sandlance 

reduced 

to 

0  from 

36 

Herring 

reduced 

to 

360  from 

820 

Dolly  Varden 

reduced 

to 

24  from 

55 

Ringed  seal 

increased 

to 

24  from 

0 

Ribbon  seal 

increased 

to 

120  from 

0 

Bearded  seal 

increased 

to 

24  from 

0 

Harbor  seal 

increased 

to 

48  from 

0 

CASE  12:  WINTER,  BUNKER-C,  1,000  BBLS  -  IMPACT  SCORE  889 

THE  PELAGIC  HABITAT  contributed  29  percent  (261)  of  the  impact  score 
for  this  case.  When  compared  to  Case  10,  the  impact  score  for  this  case 


2-505 
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Is  somewhat  lower  (261  vs.  318);  this  reduction  is  accounted  for  bv  the 
following  species: 


Green 1 ing 
Pacific  sandlance 
Smel  t 
Seabirds 


reduced  to 
reduced  to 
reduced  to 
reduced  to 


0  from  C 
9  from  36 
3  from  12 
5  from  20 


THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  16  percent  (138)  of  the 
impact  score  for  this  case.  This  habitat's  result  is  the  same  as  for 
Case  10. 


THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  34  percent  (298) 
of  the  impact  score  for  this  case.  There  is  an  overall  minor  increase 
f 298  vs.  292)  in  the  impact  score  when  compared  to  Case  10. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  9  percent  (81)  of  the 
impact  score  for  this  case.  A  reduction  in  the  score  for  Pacific  sandlance 
from  36  to  9  accounts  for  the  change  from  Case  10. 

THE  INTERTIDAL  ROCK  HABITAT  contributed  8  percent  (69)  of  the  impact 
score  for  this  case.  The  reduction  from  Case  10  is  accounted  for  by  the 
following  species: 


Herring 

Sessile  marine  inverte¬ 
brates 

Miscellaneous  crustaceans 
Other  invertebrates 
Sea  ducks 


reduced 

to 

36 

from 

153 

reduced 

to 

6 

from 

24 

reduced 

to 

6 

from 

24 

reduced 

to 

9 

from 

36 

reduced 

to 

6 

from 

24 
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THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  5  percent  (42)  of  the 
Impact  score  for  this  case.  There  is  an  overall  minor  increase  (42  vs.  31) 
in  the  Impact  score  when  compared  to  Case  10. 

THE  FRESHWATER  RIVER  AND  TERRESTRIAL  HABITATS  did  not  contribute  to 
the  impact  score  for  this  case. 

CASE  13:  SUMMER,  CRUDE  OIL,  1,000  BBLS  -  IMPACT  SCORE  684 

THE  PELAGIC  HABITAT  contributed  the  entire  impact  score  for  this  case. 

The  reduction  in  this  score  when  compared  to  Case  11  is  accounted  for  by  the 
five  seal  species  not  being  affected  by  crude  oil. 

CASE  14;  SUMMER,  BUNKER-C,  1,000  BBLS  -  IMPACT  SCORE  655 

THE  PELAGIC  HABITAT  contributed  the  entire  impact  score  for  this 

case.  The  minor  reduction  from  the  impact  score  of  Case  13  is  accounted  for 

by  smelt  (9  vs.  36)  and  Dolly  Varden  (24  vs.  26). 

CASE  15:  WINTER,  GASOLINE.  10,000  BBLS  -  IMPACT  SCORE  616 

THE  PELAGIC  HABITAT  contributed  32  percent  (199)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  the  reduction  from  Case  12  is 
accounted  for  by  the  following  species: 

Phytoplankton  reduced  to  9  from  36 

Zooplankton  reduced  to  9  from  36 

Ichthyoplankton  reduced  to  6  from  24 

THE  SUBTIDAL  ROCK/ COBBLE/GRAVEL  HABITAT  contributed  22  percent  (136) 
of  the  impact  score  for  this  case.  With  minor  exceptions,  the  reduction  from 
the  impact  score  of  Case  12  is  accounted  for  by  the  following  species: 
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Pacific  halibut 

reduced  to 

12  from 

48 

Other  marine  fish 

reduced  to 

9  from 

36 

King  crab 

reduced  to 

12  from 

48 

Tanner  Crab 

reduced  to 

9  from 

36 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  7  percent  (45)  of  the 
impact  score  for  this  case.  The  reduction  in  this  score  from  Case  12  is 
accounted  for  by  ducks  (0  vs.  36). 

THE  INTERTIDAL  ROCKY  HABITAT  did  not  contribute  to  the  impact  sco  e 
for  this  case.  This  is  a  reduction  of  69  in  the  impact  score  from  Case  12. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  6  percent  (40)  of 
the  impact  score  for  this  case.  There  is  an  overall  minor  reduction 
(40  vs.  42)  in  the  impact  score  when  compared  to  Case  12. 

THE  FRESHWATER  RIVER  HABITAT  did  not  contribute  to  the  impact  score 
for  this  case. 

THE  TERRESTRIAL  HABITAT  contributed  5  percent  (31)  of  the  impact 
score  for  this  case.  This  score  represents  an  increase  of  31  from  Case  12, 
with  four  species--other  vegetation,  other  mammals,  raptors,  and  other 
birds--being  judged  to  have  minor  impacts  from  the  larger  spill  of  gasoline. 

CASE  16:  SUMMER,  GASOLINE,  10,000  BBLS  -  IMPACT  SCORE  582 

THE  PELAGIC  HABITAT  contributed  the  entire  impact  score  for  this 
case.  The  significant  changes  to  Case  16  from  Case  14  are: 

Greenlings  increased  to  6  from  0 

Pacific  sandlance  increased  to  9  from  0 
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Smel  t 
Seabirds 


increased  to 
reduced  to 


36  from  9 
0  from  120 


The  impact  scores  for  Cases  17  through  26  range  from  325  down  to  18.  The 
spill  sizes  for  these  cases  are  1,000  barrels  at  all  spills  for  both 
seasons.  The  array  of  these  scores  is: 


SPILL  TYPE 

AND 

SPILL 

SIZE 

SEASON 

1 ,000 

100 

Diesel-2 

See  Case  8 

256 

Crude  Oil 

See  Case  13 

147 

Bunker-C 

See  Case  14 

138 

Gasol ine 

120 

18 

Diesel-2 

See  Case  9 

325 

Crude  Oil 

See  Case  10 

261 

Bunker-C 

See  Case  12 

175 

Gasoline 

156 

100 

The  relatively  low  scores  for  these  cases  and  the  minor  differences  between 
cases  make  case-by-case  comparison  of  this  site  have  little  meaning.  These 
cases  were  judged  to  be  in  the  minimum  impact  range  and  cleanup  scenarios 
are  not  addressed  to  these  smaller  spills. 
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(11)  NOME 

Nome  Is  located  on  the  Seward  Peninsula  on  the  northern  shore  of  Norton 
Sound.  The  spill  site  Is  about  2.5  miles  south  of  the  City  where  the  depth 
reaches  60  feet  at  64°27.22'  N  latitude,  165°25*  W  longitude  (Fig.  2-65). 

(a)  PHYSICAL  CHARACTERISTICS 

Nome  Is  In  the  Transitional  Climatic  Zone.  The  coast  line  Is  low  and 
swampy,  with  foothills  rising  1,000  to  2,000  ft  In  elevation  about  4  to  8 
miles  inland.  Further  Inland,  the  Kigluiak  and  Bendeleben  Mountains  rise  to 
between  2,000  and  4,000  ft  In  elevation  and  shield  Nome  from  the  Artie 
Climatic  Zone. 

TEMPERATURES 

Temperatures  in  the  Summer  vary  between  29°F  and  55°fJ’4  Winter 
temperatures  vary  between  -3°F  and  35°fJ’4  Ice  typically  begins  to  form  in 

O 

Norton  Sound  in  late  October  with  November  12th  the  average  date  of  freezeup. 

O 

Ice  breakup  occurs  around  May  29th  on  the  average.  Ice  impedes  navigation 

4  o 

usually  from  early  December  to  early  June.  Sea  temperatures  range  from  31  F 

to  64°F  in  the  Sumner  and  below  29°F  in  Winter.4 
SURFACE  WINDS 

Winds  generally  come  from  southwesterly  directions  in  the  Summer  and 

2 

from  east  and  north  the  remainder  of  the  year.  Wind  velocities  average 
highest  in  the  Winter  from  the  east  and  east-northeast  at  about  14.1  knots. 
Representative  winds  for  the  ice-free  period  were  chosen  as  southwest  at  9.5 
knots  for  Summer  and  north-northeast  at  10.0  knots  for  Fall. 
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FIGURE  ?-  65.  THE  NOME  LOCATION  AND  SPILL  SITE 


NOTE:  The  broken  line  is  the  10  fathom  (60  feet)  contour.  Scale  can  be 
determined  from  an  axis  of  the  spill  site  cross  (equals  about  2 
miles  or  3.3  km) . 
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SURFACE  CURRENTS 


The  COAST  PILOT  8 


gave  the  following  information  for  the  Nome  vicinity: 


_ AREA 

Cape  Nome 
Two  miles  off  Nome 


Nome 

Between  Sledge  Island 
and  Mainland 


_ COMtfNT _ 

Diurnal  tide  range  is  about  2  feet. 

Tidal  current  averages  about  1  knot  at 
times  of  strength.  It  Is  chiefly  diurnal 
with  the  flood  set  eastward  and  the  ebb 
northwestward. 

Diurnal  tide  range  1.6  feet. 

Tidal  current  Is  diurnal,  with  an  average 
velocity  at  strength  of  northwestward 
current  of  1  knot  and  average  velocity 
at  strength  of  southeastward  current  of 
0.5  knot.  Maximum  current  observed 
was  1.5  knots  setting  northwestward. 


The  tidal  CURRENT  TABLES9  had  Information  for  Sledge  Island  (west  of 
Nome)  as  follows: 

MAXIMUM  CURRENTS 
(AVERAGE  VELOCITY) 

AREA  EBB  FLOOD 

_  VELOCITY (DIRECTION)  VEL0CITYr ( DIRECTION ) 

Two  miles  north  of  Sledge  Island  0.5  K  (120°)  1.0  K  (305°) 

Another  source  51  indicated  that  Nome  has  an  extreme  tide  range  of  7.5 
ft  and  that  water  levels  around  Nome  are  more  Influenced  by  wind  than  tide. 
An  extreme  example  is  the  recent  November,  1974  storm  driven  by  70-mph  winds 
at  Nome.  Tidal  currents  would  also  be  Influenced  by  wind. 
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The  following  are  the  surface  current  regions  used  in  the  oil 


dispersion  modelling  by  MSNW: 

AREA 


Both  sides  -  Sledge  Is’and 
Nearshore  -  Nome  vicinity 
Nearshore  -  East  of  Nome 
Offshore  -  above  areas 


EBB  FLOOD 

VELOCITY  (DIRECT  ION)  VELOCITY  ( DIRECT  ION ) 


0.5  K  (120°) 
0.5  K  (100°) 
0.5  K  (065°) 
0.3  K  (090°) 


1.0  K  (305°) 
1.0  K  (280°) 
1.0  K  (245°) 
1.0  K  (270°) 


(b)  BIOLOGICAL  CHARACTERISTICS 

Salmon  and  marine  mammals  are  important  resources  because  of  their 
utility  to  the  local  Inhabitants.  Waterfowl  are  abundant  in  the  Nome  (Seward 
Peninsula)  area.  Resource  summaries  are  shown  in  Figures  2-66  and  2-67. 


FISHES 

SALMONIDS  Include  all  five  North  American  species  of  Pacific  salmon, 

51 

Arctic  char,  and  steelhead  trout. 

Chum  salmon  are  the  most  abundant  in  commercial  catches  In  the  area 
from  Cape  Douglas  to  Stuart  (nearly  all  of  Norton  Sound).  The  average  com¬ 
mercial  catch  (1965-1971)  of  salmon  is  as  follows: 


SALMON 

MEAN 

(RANGE) 

King 

1,800 

(  1,000  -  2,600) 

Sockeye 

10 

(  0  -  10) 

Coho 

4,500 

(  2,000  -  6,900) 

Pink 

38,500 

(  200  -  86,900) 

Chum 

75,000 

(36,900  -  141,400) 

2-513 


Waterfowl  ami  Seabirds 
Nesting-Molting  Area 

A  Seabird  Colonics 

A- 

Major  Migration  Routes 

FIGURE  ?-  66.  HOME  CONCENTRATIONS  OF  SLLLCTFO  RESOURCES. 

SOURCE:  Alaska  Department  of  I  ish  and  Game,  /1A/J6X1 '  Will  LTl'E  A! 
January  1073. 


♦ 


■n  HAH  I 
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Winter  Range 
Summer  Range 

FIGURE  2-  67.  NOME  CONCENTRATIONS  OF  SELECTED  RESOURCES. 

SOURCE:  Alasla  Department  of  Fish  and  Game,  Ah\C&\  ’5  WILPll?::  A'iD  l.A'JITAT, 
January  1973. 
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A  substantial  subsistence  fishery  also  exists  on  these  salmon  in 
Norton  Sound  (excludes  Yukon  District).  Average  subsistence  catches 


(1963-19"”)  are  as  follows: 

SALMON 

MEAN 

(RANGE) 

King 

500 

(  10  -  1,000) 

Coho 

2,700 

(  100  -  4,800) 

Pink 

18,800 

(  9,200  -  36,900) 

Chum 

19,700 

(12,500  -  30,800) 

The  timing 

of  the  adult  salmon  runs  (tne  four 

significant  fisheries) 

estimated  for  weekly  catch  data  is  as  follows: 

SALMON 

TOTAL  RUN 

PEAK 

King 

Late  May  -  Late  August 

Late  June 

Coho 

Mid-July  -  Mid- September 

Mid-August 

Pink 

Mid-June  -  Early  July 

Mid-June 

Chum 

Late  May  -  Late  September 

July-August 

The  timing  of  juvenile  salmon  entrance  into  the  sea  was  not  indicated 
but  they  probably  leave  fresh  water  later  than  Bristol  Bay  fish  due  to  colder 
water  temperatures  and  late  ice  breakup.  The  pink  and  chun  salmon  fry  would 
probably  remain  in  the  Norton  Sound  area  through  August,  close  to  shore  in 
estuarine  conditions  for  early  feeding  and  growth  and  would  be  vulnerable  to 
oil  spills  in  such  locations. 

CODS  at  this  location  include  the  blue  (Arctic)  cod,  saffron  cod^1  and 
Pacific  cod.  The  saffron  cod  (navaga)  is  known  to  approach  shallow,  pebbly 
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bottom  of  Norton  Sound  in  Winter  for  spawning  and  in  Summer  migrates  into 
deeper  (30  to  60  m)  of  water  to  feed.  Cods  were  assumed  moderately  abundant 
here. 

FLATFISHES,  in  terms  of  species,  dominate  the  shallow  marine  waters  in 

the  Nome  vicinity.  Species  involved  include  Arctic  flounder,  flathead  sole, 

Bering  flounder,  yellowfin  sole,  longhead  dab,  and  starry  flounder.  One 

source  reported  Arctic  flounder  as  spawning  in  Winter  (like  saffron  cod)  from 

January  through  March.  Spawning  takes  place  near  shore  under  the  ice  (at 

5  to  10m)  and  at  temperatures  of  -1°C.  No  quantitative  information  was 

located.  These  flatfish  were  assumed  in  moderate  numbers  at  this  location. 

MISCELLANEOUS  FISHES  in  marine  and  fresh  waters  include  smelt,  herring, 

51 

capelin,  grayling,  whitefish,  and  northern  pike.  Sculpins  are  also  present 
at  this  location.  Miscellaneous  marine  and  freshwater  fishes  are  assumed  to 
be  in  average  numbers  at  this  location.  The  resident  fishes  of  the  Snake 
River  (drains  through  Nome's  harbor)  are  primarily  composed  of  grayling, 
Arctic  char,  and  whitefish,  with  only  the  latter  expected  to  be  in  the 
harbor  to  any  extend. 

SHELLFISHES 

KING  CRAB  are  known  to  be  present  in  the  Nome  vicinity  as  they  are 

51 

taken  in  shallow  offshore  waters  by  subsistence  fishermen.  No  information 
on  their  abundance  was  located.  They  are  assumed  to  be  in  low  to  moderate 
numbers. 

SHRIMP  (coonstnpe)  are  present  in  the  Nome  vicinity,  but  are  not 

51 

notably  used  for  commercial  or  subsistence  purposes.  Shrimp  were  assumed 
in  low  numbers  at  this  location. 
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WATERFOWL 


Waterfowl  inhabit  nesting/molting  areas  east  -  Safety  Lagoon  vicinity, 
and  west  -  Sledge  Island  offshore,  and  in  the  Cape  Rodney  vicinity  and  inland 
of  the  Nome  location.^  Major  waterfowl  migration  routes  parallel  the  coast 
in  the  Nome  vicinity.'^  An  estimate  of  the  seabirds  in  the  proposed  Bering 
Sea  National  Wildlife  Refuge  (Game  Units  3-7,  Cape  of  Wales  into  Norton 
Sound,  is  902,000  birds  in  designated  lands). ^ 

DUCKS  are  very  abundant  on  the  tundra  and  coastal  lowlands  of  the 
Seward  Peninsula  (average  population  of  60  ducks  per  square  mile  of  habitat). ^ 
The  most  common  sea  duck  is  the  greater  scaup,  and  the  pintail  is  the  most 
common  in  freshwater  areas. ^  Ducks,  therefore,  were  assumed  to  be  very 
abundant  at  this  location. 

GEESE  are  in  low  numbers  at  this  location,  with  small  populations  of 

r  ? 

emperor  and  white-fronted  geese  and  black  brant.  Nome  is  in  a  major 

waterfowl  migration  area.  Coastal  lagoons  (including  Safety  Laqoon,  east  of 

Nome)  contain  stands  of  eelgrass  important  to  geese  and  other  waterfowl. 

51 

Isolated  stands  of  eelgrass  are  located  near  None.  Native  hunting  is 

1  o 

suspected  to  have  reduced  the  populations  of  geese  to  present  levels.  ° 
SEABIRDS  are  in  high  numbers  east  and  west  of  the  Nome  spill  site. 

West  of  Nome  (about  25  miles)  lies  Sledge  Island  with  a  designated  seabird 

colony"'  where  some  35  species  were  recorded  in  one  month  (June,  1950)  and 

5? 

undoubtedly  more  would  be  found  year-round.  At  this  island  (designated 

52 

Game  Unit  5  in  this  source),  black-legged  kittiwakes  and  thick-billed  and 

common  murres  are  the  most  abundant  species  (estimated  2,000  breeding  pairs 

each),  and  pigeon  guillemots,  cormorants,  and  parakeet  and  least  auklets  are 

5? 

common  cliff  nesters.  The  common  eider  nests  along  beaches. 
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52 

On  Bluff  Unit  6,  about  40  miles  east  of  Nome,  seabirds  nest  along 

3.5  miles  of  cliff  area.  The  principal  species  are  thick-billed  and  common 

murres  (estimate  80,000  combined)  and  black-legged  kittiwakes  (estimate 

10,000).  Puffins,  gulls,  cormorant,  and  guillemots  are  listed  to  be  in 
52 

lowe1"  abundance. 

SHOREBIRDS  were  assumed  to  be  moderately  abundant,  although  no 
specific  data  were  located  for  this  bird  group  in  the  Nome  vicinity. 

MARINE  MAMMALS 

Marine  mammal  distribution  in  the  Bering  Sea  was  discussed  in  detail 
in  the  St.  Matthew  Island  location  description.  For  the  most  part,  the 
polar  bear,  seals,  walrus,  sea  lions,  and  whale/porpoise  movements  are 

51 

affected  by  the  existence  of  the  ice  pack  of  the  Bering  Sea.  One  source 
indicated  that  the  most  common  marine  mammals  in  Norton  Sound  are  the  walrus, 
bearded  seal,  ringed  seal,  beluga  whale,  and  bowhead  whale.  With  this  in¬ 
formation  and  additional  information  located  in  Appendix  D  ,  MSNW  assumed 
that  ringed  seals,  ribbon  seals,  walrus,  and  whales  were  very  abundant; 
bearded  seals  and  harbor  seals  were  assumed  abundant.  Polar  bear,  sea  lions, 
and  northern  fur  seals  were  assumed  few  in  number  at  this  location. 

TERRESTRIAL  MAMMALS 

MUSKOX  rank  high  at  this  location  only  because  it  is  the  only  location 
near  any  of  these  animals.  These  animals  occupy  beaches  and  nearshore  tundra 
area  in  the  Cape  Rodney  vicinity.  These  were  introduced  in  1970  (36  animals), 
and  24  animals  are  now  known  in  the  area.^ 
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CARIBOU  are  present  in  low  numbers,  but  they  are  difficult  to  separate 

I  O 

from  local  reindeer.  They  occupy  nearshore  tundra  areas. 

MOOSE  are  shown  as  present  in  the  entire  Nome  vicinity  but  are  in  low 

abundance  and  no  areas  of  seasonal  concentration  are  known. ^  They 

principally  occupy  willow  flats  along  streams. 

BROWN  BEARS  are  assumed  to  be  in  sparce  abundance  in  the  area,  al- 

15 

though  little  data  are  available.  Minor  concentrations  would  be  expected 
on  streams  with  returning  salmon. 

WOLVES  AND  WOLVERINES  are  present  throughout  this  region  but  both  are 

low  in  abundance.^  The  wolverine  population  is  thought  to  be  increasing, 

and  the  wolf  population  possibly  holding  the  same  or  being  reduced  as  they 

are  "controlled"  here  related  to  reindeer  herding. 

OTHER  MAMMALS  In  the  area  in  the  Nome  vicinity  Include  Arctic  fox, 

51 

red  fox,  Arctic  hare,  mice,  voles,  and  lemmings.  Low  population  of  these 
mammals  Is  assumed. 

51 

AQUATIC  FURBEARERS  include  mink,  muskrat,  and  weasel,  and,  as  for 
other  mammals,  are  assumed  to  be  in  low  abundance  in  the  Nome  vicinity. 

FLORA 

Terrestrial  vegetation  is  not  expected  to  be  affected  by  the  oil  spills 
hypothesized  at  Nome.  The  comments  on  strand  vegetation  for  St.  Matthew  also 
apply  in  this  area.  About  97  percent  of  the  shoreline  could  be  occupied  by 
strand  vegetation  in  Summer  according  to  the  digitized  physical  shoreline 
substrate  data.  Eelgrass  is  probably  lacking  on  the  exposed  coast,  but 
according  to  two  sources, a  very  large  amount  of  this  species  occurs 
in  Safety  Lagoon  to  the  east.  Isolated  stands  of  eelqrass  are  reported 
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51 

near  Nome.  Because  of  the  lack  of  suitable  rocky  substrate,  marine  algae 
could  occupy  no  more  than  2  to  3  percent  of  the  shallow  subtidal  bottom  in 
Summer.  It  is  likely  that  there  is  no  intertidal  algal  vegetation.  Floating 
kelp  species  are  absent. ^ 

For  further  physical  and  biological  information  on  the  Nome  location, 
see  Appendix  D. 

(c)  RESULTS 

Four  habitats  were  impacted  by  spills  at  this  location.  The  pelagic 
and  intertidal  sand/mud  habitats  generally  contributed  the  majority  of  the 
impact  scores  for  the  cases. 

Spills  of  all  four  products  were  assumed.  Only  crude  oil  was  spilled 
in  the  50,000-bbl  volume.  For  similar  spill  sizes,  diesel-2  had  the  largest 
Impact  scores,  followed  by  crude  oil,  bunker  C,  and  gasoline. 

The  largest  species  contributors  were  herring,  Dolly  Varden,  eelgrass, 
seabirds,  and  shorebirds.  The  impact  on  eelgrass  in  Simpson  Lagoon  was  con¬ 
sidered  to  be  the  greatest  impact  because  of  its  ecological  Importance  and 
the  estimated  retention  of  oil  in  the  lagoon  and  resulting  long-term  effect. 
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PHYSICAL  FATE  OF  SPILLS 


Three  oil  spill  scenarios  were  examined  at  Nome.  The  first  scenario, 
usinq  most  probable  Summer  conditions,  resulted  in  oil  moving  in  an  easterly 
direction  for  6  hours  to  the  shoreline  near  Nome.  For  the  remaining  66  hours 
the  oil  is  estimated  to  slosh  back  and  forth  with  the  tide  along  the  shore¬ 
line  to  the  east  and  west  at  Nome.  The  larger  spills  (10,000  and  50,000 
bbls)  were  judged  to  reach  Simpson  Lagoon  east  of  Nome.  (See  Fig.  68) 

The  second  scenario,  using  most  probable  Fall/Winter  conditions,  resulted 
in  oil  moving  in  a  south-easterly  direction  from  the  spill  location  into 
Norton  Sound.  This  scenario  is  not  discussed  here  as  the  impacts  would  be 
generally  without  meaning  due  to  ice  formation  during  this  time  of  year.  A 
spill  under  the  ice  would  follow  a  different  trajectory  as  the  oil  would  not 
be  affected  by  wind  as  is  the  case  in  this  scenario.  Further,  subsurface 
currents  are  not  known  to  any  extent  in  Norton  Sound  and  therefore  any  most 
probable  conditions  would  at  best  be  a  guess  and  could  provide  misleading 
results.  (See  Cape  Blossom  for  a  complete  examination  of  the  possible  re¬ 
sults  of  a  Winter  scenario  such  as  this.)  The  third  scenario  assumes  the 
ice  pack  has  moved  into  Norton  Sound  and  that  the  oil  is  spilled  on  top  of 
the  ice.  This  scenario  results  in  a  puddle  of  oil  on  the  ice  surface 
approximately  500  m  in  radius  and  1-cm  thick.  There  would  be  minimal  en¬ 
vironmental  impact  from  this  spill,  provided  the  oil  was  removed  prior  to 
breakup.  Therefore,  this  scenario  is  discussed  only  under  the  cleanup  por¬ 
tion  of  this  section. 

See  Page  2-27  for  discussion  of  spill  enveloping  process. 
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FIGURE  2-68  NOME  SUMMER  CRUDE  OIL  SPILL  ENVELOPES 


CASE  DISCUSSION 

Table  2-25  presents  the  results  at  the  Summer  oil  spill  scenarios 
examined  at  Nome  without  cleanup. 

TABLE  2-25.  NOME  CASE  RESULTS  NO  CLEANUP 


SPILL  SIZE 

SPILL  TYPE  50,000  ""TTT.TOD - T7D00  100 

Diesel-2  -  4,693  [2]  2,402  [2]  429  [9] 

Crude  Oil  5,905  [  1  ]Cl) 3,285  [3]  1  ,752  [6]  347  [10] 

Bunker-C  -  2,956  [4]  1,402  [7]  276  [11] 


Gasoline  -  807  [8]  217  [12]  21  [13] 

(1)  Numbers  in  brackets  are  case  numbers  that  follow. 

All  summer  spill  cases  impacted  only  four  habitats. 


CASE  1 :  SUMMER,  CRUDE  OIL,  50,000  BBLS  -  IMPACT  SCORE  5,905 

THE  PELAGIC  HABITAT  contributed  39  percent  (2,314)  of  the  impact 
score  in  this  case.  The  main  contributing  species  to  this  score  in  this 
habitat  were  herring  (387),  smelt  (219),  crab  larvae  (193),  chum  salmon 
i.iolly  Varden  (387),  and  seabirds  (547).  The  herrinq,  smelt,  crab 
larvae,  Dolly  Varden,  and  seabirds  were  among  the  most  abundant  species  in 
this  habitat.  The  salmon  and  seabirds  were  rated  as  major  in  commercial  im¬ 
portance.  The  salmon  were  rated  as  minor  in  recreational  importance.  The 
salmon  were  rated  major,  the  seabirds  and  Dolly  Varden  moderate,  and  smelt 
minor  in  subsistence  importance.  With  the  exception  of  the  salmon,  all  of 
these  species  were  judged  to  be  the  most  sensitive  to  a  crude  oil  spill  in 
this  habitat. 
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THE  SUBTIDAL  SAND/MUU  HABITAT  contributed  10  percent  (562)  of  the  im¬ 


pact  score  for  this  case.  Only  other  flatfish  (1j3)  contributed  signifi¬ 
cantly  to  the  impact  score  for  this  case.  The  flatfish  were  one  of  the  most 
abundant  species  in  this  habitat.  They  were  rated  as  of  minor  commercial 
and  recreational  importance  and  of  moderate  subsistence  importance. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  41  percent  (2,422)  of  the 
impact  score  for  this  case.  The  main  contributing  species  to  this  impact 
score  for  this  habitat  were  eelgrass  (1,620),  invertebrate  infauna  (145), 
shorebirds  1 328 ) ,  and  ducks  (128).  The  eelgrass,  ducks,  and  shorebirds 
were  the  most  abundant  species  in  this  habitat.  Shorebirds  were  rated 
minor  and  ducks  major  in  subsistence  importance.  The  eelgrass,  infauna,  and 
shorebirds  were  judged  to  be  among  the  most  sensitive  to  a  crude  oil  spill 
in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  10  percent  (607)  of  the  impact 
score  for  this  case.  Tundra  (128)  and  raptors  (200)  were  the  only  species 
which  contributed  significantly  to  the  impact  score  in  this  habitat.  Both 
species  were  among  the  most  abundant  in  this  habitat.  Rapters  were  classi¬ 
fied  as  protected.  Table  2-26  presents  the  full  results  of  Case  1. 

CASE  2:  SUMMER ,  DIESEL-2,  10,000  BBLS  -  IMPACT  SCORE  4,693 

THE  PELAGIC  HABITAT  contributed  58  percent  (2,705)  of  the  impact 
score  for  this  case.  With  minor  exceptions,  the  change  in  impact  score  for 
this  habitat  from  Case  1  is  accounted  for  by  the  following  species: 

Phytoplankton  increased  to  32  from  38 

Zooplankton  increased  to  164  from  77 
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TABLE  2-26  (CONT'D.) 
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Ichtyoplankton 

Increased 

to 

55 

from 

26 

Pacific  Sandlance 

increased 

to 

38 

from 

9 

Smelt 

Increased 

to 

387 

from 

219 

King  Salmon 

increased 

to 

64 

from 

30 

Chum  Salmon 

increased 

to 

219 

from 

102 

Sockeye  Salmon 

increased 

to 

46 

from 

21 

Pink  Salmon 

increased 

to 

82 

from 

38 

Coho  Salmon 

increased 

to 

46 

from 

21 

Ringed  Seal 

reduced 

to 

0 

from 

80 

Ribbon  Seal 

reduced 

to 

0 

from 

60 

Bearded  Seal 

reduced 

to 

0 

from 

36 

Harbor  Seal 

reduced 

to 

0 

from 

36 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  12  percent  (543)  of  the  in¬ 
pact  score  In  this  case.  With  minor  exceptions,  this  habitat's  resilt  was 
the  same  as  for  Case  1 . 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  18  percent  (847)  of  the 
impact  score  in  this  case.  With  minor  exceptions,  the  decrease  in  impact 
score  for  this  habitat  from  Case  1  is  accounted  for  by  the  following  species: 

Eel  grass  reduced  to  164  from  1,620 

Razor  Clam  reduced  to  55  from  97 

Invertebrate  Infauna  reduced  to  82  from  145 

THE  TERRESTRIAL  HABITAT  contributed  13  percent  (598)  of  the  impact 
score  for  this  case.  With  minor  exceptions,  this  habitat's  result  was  the 
same  for  Case  1 . 
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CASE  3:  SUMMER,  CRUDE  OIL,  10,000  BBLS  -  IMPACT  SCORE  3,285 

THE  PELAbIC  HABITAT  contributed  46  percent  (1,464)  of  the  impact  score 
for  this  case.  Most  species  impact  scores  were  substantially  changed  from 
results  of  Case  2  in  this  habitat.  The  significant  changes  were  as  follows: 


Ringed  Seal 

increased 

to 

80 

from 

0 

Ribbon  Seal 

increased 

to 

60 

from 

0 

Bearded  Seal 

increased 

to 

36 

from 

0 

Harbor  Seal 

increased 

to 

36 

from 

0 

Phytoplankton 

reduced 

to 

36 

from 

?z 

Zooplankton 

reduced 

to 

72 

from 

164 

Ichtyoplankton 

reduced 

to 

24 

from 

55 

Pacific  Sandlance 

reduced 

to 

9 

from 

38 

Herring 

reduced 

to 

219 

from 

337 

Smelt 

reduced 

to 

102 

from 

387 

Crab  Larvae 

reduced 

to 

109 

from 

193 

King  Salmon 

reduced 

to 

28 

from 

14 

Chum  Salmon 

reduced 

to 

96 

from 

219 

Sockeye  Salmon 

reduced 

to 

20 

from 

46 

Pink  Salmon 

reduced 

to 

36 

from 

82 

Coho  Salmon 

reduced 

to 

20 

from 

46 

Dolly  Varden 

reduced 

to 

219 

from 

387 

Seabirds 

reduced 

to 

255 

from 

547 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  13  percent  (437)  of  the  im¬ 
pact  score  for  this  case.  With  minor  exceptions,  the  decrease  in  impact 
score  for  this  habitat  from  Case  2  is  accounted  for  by  the  following  species: 


2-531 


Shrimp 

reduced 

to 

38 

from 

82 

Other  Marine 

Invertebrates  reduced 

to 

38 

from 

82 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  26  percent  (847)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact 
score  for  this  habitat  from  Case  2  is  accounted  for  by  the  following  species: 

Eelgrass  increased  to  290  from  164 

Shorebirds  reduced  to  153  from  328 

THE  TERRESTRIAL  HABITAT  contributed  18  percent  (598)  of  the  impact 
score  for  this  case.  This  habitat's  result  was  the  same  as  for  Case  2. 

CASE  4;  SUMMER,  BUNKER  C,  10,000  BBLS  -  IMPACT  SCORE  2,956 

THE  PELAGIC  HABITAT  contributed  31  percent  (902)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  the  decrease  in  impact  score  in  this 
habitat  from  Case  3  is  accounted  for  by  the  following  species: 


Phytoplankton 

reduced 

to 

9 

from 

36 

Zooplankton 

reduced 

to 

13 

from 

72 

Ichtyoplankton 

reduced 

to 

6 

from 

24 

lierring 

reduced 

to 

102 

from 

219 

Crab  Larvae 

reduced 

to 

51 

from 

109 

King  Salmon 

reduced 

to 

7 

from 

28 

Chum  Salmon 

reduced 

to 

24 

from 

96 

Pink  Salmon 

reduced 

to 

9 

from 

36 

Do  ly  Varden 

reduced 

to 

96 

from 

219 
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THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  14  percent  (408)  of  the  im¬ 


pact  score  for  this  case.  With  a  minor  exception,  the  change  in  impact  score 


habitat  from  Case  3 

is  accounted  for  by 

the 

following 

spec 

Shrimp 

increased 

to 

82  from 

38 

Other  Bivalves 

increased 

to 

60  from 

13 

Sculpins 

reduced 

to 

12  from 

48 

Other  Flatfish 

reduced 

to 

72  from 

144 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  33  percent  (973)  of  the 
impact  score  for  this  case.  Only  shorebirds,  increased  to  328  from  153,  con¬ 
tributed  significantly  to  the  change  in  impact  score  for  this  habitat  from 
Case  3. 

THE  TERRESTRIAL  HABITAT  contributed  23  percent  (673)  of  the  impact 
score  for  this  case.  Only  strand  vegetation,  increased  to  137  from  64, 
contributed  significantly  to  the  change  in  impact  score  for  this  habitat 
from  Case  3. 

CASE  5:  SUMMER,  DIESEL-2,  1,000  BBLS  -  ESTIMATED  SCORE  2,402 

THE  PELAGIC  HABITAT  contributed  58  percent  (1,384)  of  the  score  for 
this  case.  The  main  contributing  species  to  this  impact  score  for  this 
habitat  were  judged  to  be  herring,  smelt,  crab  larvae,  chum  salmon,  Dolly 
Varden,  and  seabirds. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  12  percent  (278)  of  the 
score  for  this  case.  Only  other  flatfish  were  judged  to  contribute 
significantly  to  the  score  in  this  habitat. 
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THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  18  percent  (434)  of  the 


score  for  this  case.  Only  eel  grass  and  shorebirds  were  judged  to  con- 
gribute  significantly  to  the  score  in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  13  percent  (  306  )  of  the  score 
for  this  case.  Only  raptors  were  judged  to  contribute  significantly  to  the 
score  in  this  habitat. 

CASE  6:  SUMMER,  CRUDE  OIL,  1,000  DELS  -  ESTIMATED  SCORE  1,752 

THE  PELAGIC  HABITAT  contributed  46  percent  (781)  of  the  score  for  this 
case.  The  main  contributing  species  to  the  score  in  this  habitat  were  judged 
to  be  herring,  Dolly  Varden,  and  seabirds. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  13  percent  (233)  of  the 
score  for  this  case.  Only  other  flatfish  were  judged  to  contribute 
significantly  to  the  score  in  this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  24  percent  (419)  of  the 
score  for  this  case.  Eelgrass  and  shorebirds  were  judged  to  contribute 
significantly  to  the  score  in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  18  percent  (320)  of  the  score  for 
this  case.  Tundra  and  raptors  were  judged  to  contribute  significantly  to 
the  score  in  this  habitat. 

CASE  7:  SUMMER,  BUNKER-C,  1,000  BBLS  -  ESTIMATED  SCORE  1,402 

THE  PELAGIC  HABITAT  contributed  31  percent  (428)  of  the  score  for  this 
case.  Seabirds  were  iudqed  to  contribute  significantly  to  the  score  in  this 
habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  14  percent  (194)  of  the 
score  for  this  case. 
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THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  33  percent  (461)  of  the 


score  for  this  case.  Eel  grass  and  shorebirds  were  judged  to  contribute 
significantly  to  the  score  in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  23  percent  (319)  of  the  score 
for  this  case.  Tundra,  strand  vegetation,  and  raptors  were  judged  to 
contribute  significantly  to  the  score  in  this  habitat. 

CASE  8:  SUMMER,  GASOLINE,  10,000  BBLS  -  IMPACT  SCORE  807 

THE  PELAGIC  HABITAT  contributed  56  percent  (451)  of  the  impact  score 
for  this  case.  Herring  (96),  smelt  (96),  and  Dolly  Varden  (96)  were  the 
species  which  contributed  significantly  to  the  impact  score  for  this 
habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  20  percent  (162)  of  the 
impact  score  for  this  case.  No  individual  species  contributed  more  than 
36  to  the  impact  score  in  this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  18  percent  (149)  of  the 
impact  score  for  this  case.  Eelgrass  (72)  is  the  only  species  which  con¬ 
tributed  significantly  to  the  impact  score  for  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  6  percent  (45)  of  the  impact 
score  for  this  case. 

The  estimated  scores  for  cases  9  through  13  range  from  429  down  to  21. 
The  spill  sizes  for  these  cases  are  1,000  bbls  for  gasoline  and  100  bbls  for 
all  products. 
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The  array  of  these  scores  is: 


SPILL  TYPE 
Diesel -2 
Crude  Oil 
Bunker-C 
Gasoline 


The  relatively  low  scores  for  these  cases  and  the  minor  differences  between 
cases  make  case-by-case  comparison  of  this  site  have  little  meaning.  These 
coses  were  judged  to  be  in  the  minimum  impact  range  and  cleanup  scenarios 
are  not  addressed  to  these  smaller  spills. 


2-536 


(12)  CAPE  BLOSSOM 

Cape  Blossom  is  located  on  Baldwin  Peninsula  on  the  northeastern 
shore  of  Kotzebue  Sound.  It  lies  about  11  miles  south  of  Kotzebue.  The 
spill  location  was  taken  at  about  15  miles  west  of  Cape  Blossom  at  66°45'N 
latitude,  163°0'W  longitude  (Fig.  2-69). 

(a)  PHYSICAL  CHARACTERISTICS 

Cape  Blossom  is  located  in  the  Arctic  Climatic  Zone.  Baldwin 
Peninsula  and  much  of  the  coastal  plain  is  low  rolling  tundra  with  numerous 
flowing  streams  and  open  lakes  in  Summer. 

TEMPERATURES 

Temperatures  exhibit  a  maritime  influence  in  Sunnier  and  early  Fall 
when  winds  blow  onshore,  and  a  continental  influence  when  winds  blow  off¬ 
shore.  Winter  temperatures  typically  range  from  -14°F  to  7°f)  ’Sumner 
temperatures  range  from  37°F  to  59°F J  ’^Record  high  and  low  temperatures 
are  85°F  and  -48°F  at  Kotzebue.1,4 

Sea  temperatures  range  between  29°F  and  44°F  in  May  and  June  and 

4 

between  29°F  and  60°F  in  July  through  September.  Average  date  of  freezeup 

g 

is  October  23rd  and  breakup  is  May  31st. 

SURFACE  WINDS 

Winds  predominate  from  westerly  directions  in  Summer,  easterly 

directions  during  September  through  March,  and  mixed  east  and  west  during 

2 

April  and  May  at  Kotzebue.  The  surrounding  terrain  has  little  influence 
on  the  wind.  Representative  winds  at  the  spill  site  were  chosen  as  west 
at  12.0  knots  during  Summer  and  east  at  14.5  knots  during  Fall. 
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FIGURE  2-69.  THE  CAPE  BLOSSOM  LOCATION  AMD  SPILL  SITE. 

NOTE:  The  broken  line  is  the  10  fathom  (60  ft.)  contour.  Scale  can  be  determined 
from  an  axis  of  the  spill  site  cross  (equals  about  2  miles  or  3.3  km). 
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SURFACE  CURRENTS 


Little  data  were  found  for  the 
No  information  was  available  from  the 

O 

COAST  PILOT  contained  the  following: 


surface  currents  at  this  location. 

9 

TIDAL  CURRENT  TABLES.  The 


AREA 


COMMENT 


Kiwalitz  (south  Kotzebue  Sound)  Diurnal  tide  range  is  2.7  feet. 


Southwest  of  Cape  Blossom 
(3-6  miles) 


Hotham  Inlet 


Average  tidal  current  velocity  is  0.5 
knot.  Flood  sets  southeastward;  ebb  sets 
northwestward.  A  non-tidal  flow  set 
northwestward  of  varying  velocity  has 
been  observed  for  days  at  a  time  (maxi¬ 
mum  velocities  of  1-2  knots  at  times  of 
tidal  currents  ebb  strength. 

Waters  are  little  influenced  by  tides 
and  are  mostly  fresh  because  of  the  near 
absence  of  any  eastward  current;  pro¬ 
longed  southeast  winds  lower  the  level 
of  Inlet  waters. 


Based  upon  these  limited  data,  MSNW  assumed  the  following  tidal  influence 
areas  for  oil  dispersion  modelling  at  the  Cape  Blossom  site: 


AREA 

Upper  Kotzebue  Sound 
Southeastern  Kotzebue  Sound 
South-southeastern  Kotzebue  Sound 
South-southwestern  Kotzebue  Sound 
Southwestern  Kotzebue  Sound 
West  Entrance  Kotzebue  Sound 
Northeast  Entrance  Kotzebue  Sound 
Outlet  vicinity  Hotham  Inlet 


MAXIMUM  CURRENTS 
(AVERAGE  VELOCITY) 

EBB  FLOOD 


VELOCITY (DIRECTION)  VELOC ITY ( PI  RECTI  ON ) 


0.6  K  (310°) 

0.4  K  (130°) 

0.9  K  (340°) 

0.6  K  (160°) 

0.9  K  (060°) 

0.6  K  (240°) 

0.9  K  (090°) 

0.6  K  (180°) 

0.9  K  (150°) 

0.6  K  (330°) 

0.9  K  (090°) 

0.6  K  (270°) 

0.9  K  (280°) 

0.6  K  (100°) 

0.9  K  (270°) 

0.6  K  (090°) 
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(b)  BIOLOGICAL  CHARACTERISTICS 

The  major  biological  resources  in  the  Kotzebue  Sound  area  would  be 

waterfowl  and  marine  mammals.  The  Chamisso  National  Wildlife  Refuge, 

53 

established  in  1912  as  a  preserve  and  breeding  ground  for  birds,  is 
located  in  the  southeast  corner  of  Kotzebue  Sound. 

Resource  sunmaries  are  shown  in  Fiqure  2-70. 

FISHES 

A  list  of  the  freshwater  and  anadromous  fishes  of  the  Seward 
Peninsula  is  given  in  Table  2-27. 

SALMON  I  PS  are  not  numerous  here  compared  to  some  other  locations,  but 
they  are  a  vital  resource  utilized  by  man.  The  only  major  commercial  salmon 
fishery  is  on  chum  salmon  (mean  annual  catch  for  1965-1971  is  72,000  fish). 
The  Noatak  and  Kobuk  River  north  and  east  (into  Hotham  Inlet),  respectively, 
are  the  major  producers.  There  is  also  substantial  subsistence  fisheries 
in  these  two  rivers  (harvest--20,000  to  70,000  chums  annually).  Smolt  and 
juvenile  chum  salmon  would  be  in  the  Sound  vicinity  throughout  the  Summer. 

Subsistence  fisheries  also  harvest  approximately  10,000  to  30,000 
sheefish  annually.  These  fish  are  anadromous  like  salmon  the  are  present 
in  Hotham  Inlet  in  the  early  Spring.  They  then  move  into  the  rivers  in  late 
Sumner  to  spawn. 

Other  salmonids  in  the  vicinity  are  coho,  king,  and  pink  salmon, 

54 

Arctic  char,  Arctic  qrayling,  and  several  whitefish  species.  Dolly  Varden 

55 

also  are  reported  north  of  Kotzebue  Sound  (Point  Hope  area). 

The  marine  fish  communities  of  Kotzebue  Sound  have  not  been  systemat¬ 
ically  surveyed.  An  extensive  survey  was  made  to  the  northwest  in  the 
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V  ]  f’.ijor  Migration  Routes 

N 


Tltnor  Migration  Routes 

NG'JRE  2-70.  CAP)  CLOSSOM  CONCENTRATIONS  01  St  I  ICTI  D  RESOURCES. 

SOURCE:  Alaska  Onpartnent  of  fish  .ml  G..ne,  ' 

Januaiy  1073. 
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TABLE  2-27.  CHECKLIST  OF  THE  FRESHWATER  AND  ANADROMOUS 

FISHES  OF  THE  SEWARD  PENINSULA 
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Source:  Alaska  Planning  Group,  ENVIRONMENTAL  STATEMENT— PROPOSED  CHUKCHI-IMURUK  NATIONAL 

WILDLANDS ,  ALASKA,  National  Park  Service,  U.S.  Department  of  the  Interior, 

DES  73  93,  December  1973,  Draft. 


Chukchi  Sea  off  Cape  Thompson and  information  from  that  stud>  is  used  in 
the  following  descriptions.  Another  source^  indicated  that  the  saltwater 
fish  important  in  the  southern  part  of  Kotzebue  Sound  are  ton  cod,  flounder, 
herring,  and  mud  shark. 

PACIFIC  HERRING  were  captured  in  large  numbers  in  the  Cape  Thompson 
investigations^  and  are  assumed  to  be  abundant  in  the  Kotzebue  Sound 
vicinity. 

SMELT  were  captured  frequently  and  may,  at  times,  appear  in  larqe 
55 

quantities;  they  were  assumed  to  be  abundant  at  this  location.  Eulachon 

and  capelin  are  numerous  smelt  species  in  Arctic  Alaska. ^ 

CODS  include  Arctic  cod  and  saffron  cod  at  this  location.  These  were 

assumed  to  be  of  average  abundance  at  this  location. 

FLATFISHES  including  Bering  flounder,  arrowtooth  flounder,  yellowfin 

sole,  Alaska  plaice,  Arctic  flounder,  and  starry  flounder  were  taken  in  the 

55 

Cape  Thompson  study,  but  were  in  low  densities  (and  small  size).  These 
fish  were  assumed  to  be  in  low  to  average  abundance  at  this  location. 

OTHER  MARINE  FISHES  include  numerous  sculpin  species,  tom  cod  and 
mud  shark.  One  sculpin  species,  the  hamecon,  is  utilized  by  native 
fi  she  men . 

SHELLFISHES 

55 

KING  CRAB  were  taken  in  a  few  hauls  in  the  Chukchi  Sea,  and  a  few 
were  assumed  to  be  in  Kotzebue  Sound. 

55 

TANNER  CRAB  were  taken  and  were  abundant  in  the  Chukchi  Sea  survey, 
and  some  were  assumed  to  be  in  Kotzebue  Sound. 
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SHRIMP  (cragonid,  hlppolytld,  and  pandalig)  were  abundant  In  the 

55  ?  f 

Chukchi  Sea  survey  and  were  assumed  to  be  also  in  Kotzebee  Sound. 

55 

SCALLOPS  were  relatively  numerous  in  waters  off  Point  Hope  and  were 
assumed  to  also  be  in  Kotzebue  Sound. 


WATERFOWL 


Waterfowl  (including  seabirds)  are  present  on  the  shore  and  land  areas 
on  the  east  and  west  sides  of  Kotzebue  Sound. ^  These  same  areas  are  also 
nesting  and  molting  areas. ^  Major  migration  routes  are  shown  across  the 
entrance  of  Kotzebue,  and  minor  migration  routes  occur  at  the  south  end  of 
the  Sound. ^  Chamisso  National  Wildlife  Refuge  is  located  on  Chamisso 

53 

Island  in  the  southeast  corner  of  the  Sound  and  has  large  seabird  colonies. 

DUCKS  are  very  abundant  in  Kotzebue  Sound.  This  location  lies  ir.  a 
Game  Management  Unit  (23)  and  is  one  of  the  highest  waterfowl  production  areas 
in  the  State--44  breeding  ducks  per  square  mile.  Mean  average  production  by 


53 

234,000  ducks  was  estimated  at  187,000  young.  The  principal  species 

reported  on  the  Seward  Peninsula  were  pintail,  scaup,  oldsquaw,  and  scoters. 

Surf  scoters  were  reported  to  number  150  in  one  observation  (July)  off 
53 

Chamisso  Island. 

GEESE  are  known  to  include  Canada  and  white-fronted  geese .  ^ 

54 

Emperor  geese  may  occur  in  the  Kotzebue  vicinity.  Geese  and  other 
waterfowl  have  been  depleted  in  local  areas  in  this  vicinity  by  illegal 
Spring  shooting  and  Summer  bird  "drives."^ 

SWANS  were  not  reported  by  one  source^  but  are  thought  to  possibly 
be  in  the  area  because  they  are  described  as  inhabiting  the  outer  Seward 
Peninsula  (southwest  of  Cape  Blossom). ^ 


54 
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SEABIRDS  are  numerous  at  this  area  with  three  seabird  colonies 


described  In  the  southern  part  of  Kotzebue  Sound.  These  refuges  are  at 

Chamlsso  Island  (Nat'c-ral  Wildlife  Refuge),  Cape  Deceit  -  Toawlevlc  Point, 

1 7 

and  Sullivan  Bluffs.  The  seabirds  occupying  these  colonies  Include  black¬ 
legged  klttlwakes,  glaucous-winged  gulls,  horned  puffins,  thick-billed 
murres,  and  common  murresJ'7  Chamlsso  Island  has  large  cliff  colonies  of 

horned  puffins,  thick-billed  murres,  and  black-legged  klttlwakes.  These 

53 

appear  to  be  the  most  numerous  seabird  species.  Relative  to  other 
locations,  the  Cape  Blossom  vicinity  was  felt  to  have  an  average  abundance 
of  seabirds. 

SHOREBIRDS  were  assumed  to  be  In  average  abundance  at  this  location 

even  though  no  quantitative  Information  was  located.  Sandpipers  and  snipe 

53 

were  reported  for  Chamisso  Island. 

MARINE  MAMMALS 

Information  on  marine  mammal  movements  in  the  Bering  Sea,  Chukchi  Sea, 

and  Beaufort  Sea  is  discussed  in  the  St.  Matthew  Island  location  description. 

These,  mammals  are  generally  involved  in  migrations  related  to  the  advance 

and  retreat  of  sea  ice.  Marine  mammals  would  be  expected  to  be  concentrated 

in  this  general  vicinity  in  the  Spring  as  sea  ice  is  retreating  before 

Summer  and  in  late  Fall  with  the  advance  of  sea  ice  before  Winter.  From 
17  18 

information  ’  at  hand,  MSNW  assumed  the  following  abundances:  ringed 
seals,  walrus,  and  whales--very  abundant;  ribbon  seal--abundant;  bearded 
seal,  harbor  seal,  and  polar  bear--low  abundance;  and  northern  fur  seal-- 
few,  if  any,  present  at  this  location. 
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TERRESTRIAL  MAMMALS 


BROWN  BEAR  numbers  are  thought  to  be  sparse  to  medium  In  the  Cape 
Blossom  vicinity,  although  no  precise  estimates  exist.17 

CARIBOU  in  this  area  are  part  of  the  large  Arctic  herd  (estimated  to 
number  242, 000). 17  Just  what  proportion  of  this  herd  might  inhabit  the 
Cape  Blossom  vicinity  ■  : ^  given  time  is  not  clear,  but  MSNW  assumed  this 

species  was  quite  abundant  at  this  location. 

MOOSE  are  found  in  low  numbers  throughout  this  vicinity  although  the 
population  is  expanding.17  This  animal  is  a  locally  important  source  of 
meat  in  the  Fal 1 ,17 

MUSKOX  were  planted  at  Cape  Thompson  (north  of  Kotzebue  Sound)  in 
1970. 17  Lone  animals  have  been  reported  as  far  east  as  the  Noatak  River,17 
and  a  few  muskox  were  assumed  to  be  in  the  northern  part  of  the  Cape  Blossom 
vie  ini ty. 

WOLVES  AND  WOLVERINES  are  present  in  this  general  vicinity.17  This 
source1  7  indicated  that  they  are  in  moderate  numbers  in  Game  Management  Unit 
23,  in  which  Cape  Blossom  is  located. 

OTHER  SMALL  MAMMALS  in  the  area  include  Arctic  hare  and  Arctic  fox. 


FLORA 

Terrestrial  vegetation  is  not  expected  to  be  affected  by  the  hypo¬ 
thetical  oil  spills  at  Cape  Blossom.  At  this  location,  many  Beringian- 

Eastern  North  American  strand  (beach)  species  reach  their  northernmost 

55 

distribution.  According  to  one  source,  based  on  a  study  of  Cape  Thompson 
to  the  west,  the  gravelly  beaches  do  not  favor  the  formation  of  strand  vege¬ 
tation.  However,  species  such  as  Klytrus;  -cy-’c,  r.enea'.o  vseuio- ar*iioat 
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Lathy  rue  japoniaue t  and  others  can  be  found,  mainly  on  the  leeward  side  of 

barrier  beaches  and  at  creek  mouths.5^  Sea-Ice  scouring  destroys  the 

vegetation  in  Winter.  About  86  percent  of  the  shore  at  Cape  Blossom  Is 

potentially  available  for  strand  species.  Saline  meadows  of  sedge-grass 

mats  are  minor  in  extent  on  wet  alluvium  near  creek  mouths  and  submerged 

55 

sometimes  by  onshore  storms.  Eel  grass  does  not  occur  this  far  north  in 
Alaska.74  The  marine  algae  collected  at  Cape  Thompson55  show  an  Arctic 
character,  but  because  the  specimens  were  all  collected  in  the  drift,  little 
can  be  said  about  the  algal  vegetation  of  the  area.  Only  about  12  percent 
of  the  shallow  subtidal  bottom  would  be  potentially  available  for  growth 
of  marine  algae  at  Cape  Blossom.  Intertidal  algal  vegetation  is  probably 
very  limited  in  area  or  lacking.  Floating  kelp  species  do  not  occur  in 
this  area. 

For  further  physical  and  biological  information  on  this  location, 
see  Appendix  D. 

(c)  RESULTS 

five  habitats  were  impacted  by  spills  at  this  location.  The  pelagic  and 
intertidal  rock  habitats  contributed  the  majority  of  the  impact  scores  for  the 
cases . 

Spills  of  all  four  products  were  assumed,  but  only  crude  oil  was  spilled 
in  the  50,000-bbl  volume.  For  similar  spill  sizes,  diesel-2  spills  had  the 
highest  scores.  Scores  for  crude  oil  and  bunker  C  were  about  equal.  Gasoline 
had  the  smallest  impact  scores. 

The  largest  species  contributions  were  for  herring,  smelt,  Dolly  Varden, 
and  shorebirds.  Seasonal  differences  in  scores  reflect  differences  in  species 
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abundance  and  a  major  change  in  oil  slick  trajectory.  Summer  scores  were 
hiqher  than  Winter  scores.  The  impact  scores  for  crude  oil--50,000  barrels 
and  diesel-2--10,Ono  barrels  were  about  equal  in  both  seasons. 

PHYSICAL  FATE  OF  SPILLS 

Two  oi'  :pill  scenarios  were  examined  at  Cape  Blossom.  The  first 
scenario,  using  most  probable  Summer  conditions,  resulted  in  oil  moving 
in  an  easterly  direction  toward  Cape  Blossom  (Fig.  2-71).  The  trajectory 
of  the  spill  carried  the  oil  to  the  western  shore  of  the  Baldwin  Peninsula, 
between  Cape  Blossom  and  Kotzebue,  approximately  36  hours  after  a  spill.  The 
second  scenario,  using  most  probable  Winter  conditions,  resulted  in  oil 
moving  in  a  westerly  direction  north  of  Cape  Espenberg  through  Kotzebue 
Sound  (Fig.  2-72).  Of  particular  note  at  this  site  is  that  the  trajectories 
of  the  spill  do  not  allow  a  simple  subtractive  analysis.  The  Summer  tra¬ 
jectory  onshore  impacts  five  of  the  habitats  used  in  evaluation  of  impact. 

The  Winter  trajectory  only  impacts  two  of  these  five,  plus  one  additional 
habitat.  The  scenario  described  as  Winter  at  this  location  is  more  accurately 
described  as  being  late  Fall,  or  just  prior  to  the  formation  of  the  icepack 
in  Kotzebue  bound. 

See  Page  2-27  for  discussion  of  spill  enveloping  process. 

CASE  DISCUSSION 

Table  2-28  presents  the  results  of  the  oil  spill  scenarios  examined 
at  Cape  Blossom  without  cleanup. 
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FIGURE  2-72.  CAPE  BLOSSOT  AUTIJMN  CRUDE  OIL  SPILL  ENVELOPES 
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TABLE  2-28  .  CAPE  BLOSSOM  CASE  RESULTS,  NO  CLEANUP 


SPILL  TYPE 


AND 

SPILL 

S 

I  Z  E 

SEASON 

50,000 

"1W 

~T^)0 

100 

Diesel-2 

. 

4,432 

[2) 

2,268 

[5] 

405 

[16] 

LX 

Lu 

5. 

Crude  Oil 

5,144 

[l^  2,783 

(4) 

1 ,484 

[8] 

294 

[18] 

2C 

GO 

Bunker-C 

- 

2,807 

[3] 

1,331 

[9] 

262 

119] 

Gasol  ine 

- 

453 

(141 

122 

[22] 

12 

[26] 

Diesel-2 

- 

1 ,709 

[6] 

989 

[10] 

158 

[20] 

LX 

UJ 

L__ 

Crude  Oil 

1,630 

( 7 1  807 

[12] 

585 

[13] 

133 

[21] 

r*- 

2 

3 

Bunker-C 

- 

923 

[11] 

419 

[15] 

76 

[24] 

Gasol ine 

381 

[17] 

86 

[23] 

73 

[25] 

(1)  Numbers 

in  brackets  are  the 

case  numbers  that  follow. 

CASE  1:  SUMMER,  CRUDE  OIL,  50,000  8BLS  -  IMPACT  SCORE  5,144 

Three  habitats  did  not  contribute  to  the  impact  score  for  this  case. 
These  habitats,  subtidal  sand/mud,  intertidal  sand/mud,  and  freshwater  river, 
do  not  contribute  to  any  Sunmer  scenario  cases. 

THE  PELAGIC  HABITAT  contributed  29  percent  (2,014)  of  the  impact  score 
for  this  case.  The  species  which  were  the  main  contributors  to  this  impact 
score  were  herring  (644),  smelt  (483),  Dolly  Varden  (387),  and  seabirds  (273). 
All  of  these  species  were  among  the  most  abundant  in  this  habitat,  and  were 
judged  to  be  among  the  most  sensitive  to  crude  oil  spills. 

THE  SUBTIDAL  ROCK/CODPLE /GRAVEL  HABITAT  contribut  4  percent  (499) 
of  the  impact  score  for  this  case.  While  all  species  within  the  habitat  were 
impd  ted,  thosp  which  were  major  contri butors  to  the  impact  score  were  chum 
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salmon  (82),  tanner  crab  (97),  scallops  (97),  and  other  marine  Invertebrates 
(82).  With  the  exception  of  chum  salmon,  these  species  were  among  the  most 
abundant  in  this  habitat.  Chum  salmon  were  rated  high  in  importance  for 
commercial  and  subsistence  fishing.  All  four  species  were  judged  to  be  among 
the  most  sensitive  In  this  habitat  to  crude  oil  spills. 

THE  INTERTIDAL  ROCK  HABITAT  contributed  31  percent  (1,588)  of  the 
Impact  score  for  this  case.  While  all  species  within  this  habitat  were  Im¬ 
pacted,  those  which  were  major  contributors  to  the  Impact  score  were  herring 
(483),  miscellaneous  crustaceans  (193),  other  invertebrates  (290),  shoreblrds 
(273),  and  seaducks  (273).  These  five  species  were  the  most  abundant  in  this 
habitat  and  were  judged  to  be  among  the  most  sensitive  to  crude  oil  spills. 
Shoreblrds  were  classified  as  protected,  and  seaducks  were  rated  as  having 
a  high  subsistence  importance. 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  17  percent  (892)  of 
the  impact  score  for  this  case.  While  all  species  within  this  habitat  were 
impacted,  those  species  which  were  major  contributors  to  the  impact  score 
were  smelt  (483)  and  shorebirds  (273).  These  two  species  were  the  most 
abundant  in  this  habitat  and  were  judged  to  be  among  the  most  sensitive  to 
crude  oil  spills.  Shorebirds  were  classified  as  protected. 

THE  TERRESTRIAL  HABITAT  contributed  3  percent  (151)  of  the  impact  score 
for  this  case.  While  no  individual  specie  was  impacted  in  more  than  a  mode¬ 
rate  way,  the  major  contributors  to  the  impact  score  were  strand  vegetation 
(43),  other  vegetation  (48),  and  raptors  (30).  These  species  were  the  most 
abundant  of  those  impacted.  Raptors  were  classified  as  protected. 

Table  2-29  following  presents  the  full  results  of  Case  1. 
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TABLE  2-29.  MATRIX  RESULTS- -CASE  1 
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TABU  2-29.  (CONT'D) 


2-S5K 


CASE  2:  SUMMER,  DIESEL-2,  10,000  PPLS  -  IMPACT  SCORE  4,432 

THE  PELAGIC  HABITAT  contributed  54  percent  (2,376)  of  the  impact 
score  for  this  case.  The  change  in  impact  score  for  this  habitat  compared 
with  Case  1  is  accounted  for,  with  minor  exceptions,  by  the  following  species 


Phytoplankton 

increased 

to 

82 

from 

38 

Zoopl ankton 

increased 

to 

164 

from 

77 

Ichthyopl ankton 

increased 

to 

55 

from 

26 

Pacific  Sandlance 

increased 

to 

38 

from 

9 

Smel  t 

increased 

to 

438 

from 

273 

Chum  Salmon 

increased 

to 

145 

from 

38 

Ringed  Seal 

reduced 

to 

0 

from 

70 

Ribbon  Seal 

reduced 

to 

0 

from 

36 

Bearded  Seal 

reduced 

to 

0 

from 

18 

Harbor  Seal 

reduced 

to 

0 

from 

21 

HF  SL’BT K'^.L  POCK/COBBLE/riRAvLL  contributed  8  percent 
(360;  of  the  irpact  score  fon  this  case.  Tne  decreasp  in  impact  score  for 
this  habitat  compared  with  Case  1  is  accounted  for,  with  minor  exceptions, 
by  the  following  species: 


"anner  Crabs 

reduced 

to 

55 

from  97 

Seal  lops 

reduced 

to 

55 

from  97 

HE  INTERTIDAL  ROCK*  HABITAT  contributed  25  percent  (1,054)  of 
the  impact  score  for  this  case,  "he  decrease  in  impact  score  for  this 
habitat  compared  with  Case  1  is  accounted  *or,  with  minor  exceptions,  tv 
the  following  species- 
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1 


Intertidal  Seaweeds 

reduced 

to 

9 

from 

36 

Miscellaneous  Crustaceans 

reduced 

to 

109  from 

193 

Other  Invertebrates 

reduced 

to 

164 

from 

290 

Shorebirds 

reduced 

to 

128 

from 

273 

Sea  Ducks 

reduced 

to 

128 

from 

273 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  12  percent  (524)  of 
the  impact  score  for  this  case.  The  decrease  in  impact  score  for  this  habitat 
compared  with  Case  1  is  accounted  for,  with  minor  exceptions,  by  the  following 
species : 


Intertidal  Seaweeds  reduced  to  9  from  36 

Smelt  reduced  to  273  from  483 

Shorebirds  reduced  to  128  from  273 

THE  TERRESTRIAL  HABITAT  contributed  3  percent  (118)  of  the  impact 

score  for  this  case,  nrly  other  vegetation  (12  vs.  48)  contributed  sub¬ 
stantially  to  the  reduced  impact  score  compared  to  Case  1  ;n  this  habitat. 

CASE  3:  SUMMER ,  BUNKER-C,  10,000  BBLS  -  IMPACT  SCORE  2807 

THE  PELAGIC  HABITAT  contributed  26  percent  (740)  of  the  impact  score 
for  this  case.  The  change  in  impact  score  for  this  habitat  compared  with 
Case  2  is  accounted  fc,  with  minor  exceptions,  by  the  following  species: 
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Phytoplankton 

reduced 

to 

9 

froir 

82 

Zooplank  ton 

reduced 

to 

18 

from 

164 

Ichthyoplankton 

reduced 

to 

6 

from 

55 

Pacific  Sandlance 

reduced 

to 

0 

from 

38 

Herring 

reducea 

to 

170 

from 

644 

Smel  t 

reduced 

to 

120 

from 

483 

Crab  Larvae 

reduced 

to 

26 

from 

97 

Chun  Salmon 

reduced 

to 

9 

from 

145 

Dolly  Varden 

reduced 

to 

102 

from 

387 

Seabirds 

reduced 

to 

128 

from 

273 

Ringed  Seal 

increased 

to 

70 

from 

0 

Pibbon  Seal 

increased 

to 

36 

from 

0 

Bearded  Seal 

increased 

to 

18 

from 

0 

Harbor  Seal 

increased 

to 

21 

from 

0 

THE  SUBTIDAL  ROCK/COBPLE  GRAVEL  HABITAT  contributed  8  percent  (234) 
of  the  impact  score  for  this  case.  The  change  in  impact  score  for  this 
habitat  compared  with  Case  2  is  accounted  for,  with  minor  exceptions,  by 
the  following  species: 

Chum  Salmon  reduced  to  9  from  82 

Tanner  Crab  reduced  to  26  from  82 

Other  Marine  Invertebrates  reduced  to  38  from  82 

Scallops  increased  to  120  from  55 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  33  percent  (930)  of  the 
impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat 
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compared  with  Case  2  Is  accounted  for,  with  minor  exceptions,  by  the 
following  species: 


Herring 

reduced 

to 

128  from 

483 

Miscellaneous  Crustaceans 

reduced 

to 

12  from 

109 

Other  Invertebrates 

reduced 

to 

18  from 

164 

Shorebirds 

increased 

to 

600  from 

128 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  28  percent  of  the 
Impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat 
compared  with  Case  2  is  accounted  for,  with  minor  exceptions,  by  the 
following  species: 


Smel  t 

reduced 

to 

120  from  273 

Hardshell  Bivalves 

reduced 

to 

9  from 

32 

Crus  taceans 

reduced 

to 

26  from 

55 

Gastropods 

reduced 

to 

3  from 

27 

Shorebirds 

increased 

to 

600  from 

128 

THE  TERRESTRIAL  HABITAT  contributed  5  percent  of  the  impact  score  for 
this  case.  This  habitat's  result  was  the  same,  with  minor  exceptions,  as 
in  Case  2  (127  vs.  118). 

CASE  4:  SUMMER,  CRUDE  OIL,  10,000  B8LS  -  IMPACT  SCORE  2,783 

THE  PELAGIC  HABITAT  contributed  44  percent  (1,223)  of  the  impact  score 
for  this  case.  The  increase  in  impact  score  for  this  habitat  compared  to 
Case  3  is  accounted  for,  with  minor  exceptions,  by  the  following  species: 
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Phytoplankton 
Zooplankton 
Herring 
Crab  Larvae 
Chun  Salmon 
Dolly  Varden 


Increased  to  36  from  9 
increased  to  72  from  18 
increased  to  364  from  170 
Increased  to  55  from  26 
increased  to  36  from  9 
increased  to  219  from  102 


THE  SUBTIDAL  ROCK/COBRLE/GRAVEL  HABITAT  contributed  11  percent  (316) 
of  the  impact  score  for  this  case.  The  change  in  impact  score  for  this 
habitat  compared  to  Case  3  is  accounted  for,  with  minor  exceptions,  by  the 
following  species: 


Chum  Salmon  increased  to  38  from  9 

Tanner  Crab  increased  to  55  from  26 

Other  Marine  Invertebrates  increased  to  82  from  38 

Scallops  reduced  to  55  from  120 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  22  percent  (610)  of  the 
Impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat 
compared  to  Case  3  Is  accounted  for,  with  minor  exceptions,  by  the 
following  species: 


Miscellaneous  Crustaceans 
Other  Invertebrates 
Shoreblrds 
Sea  Ducks 


increased  to  109  from  12 
increased  to  164  from  18 
reduced  to  128  from  600 
reduced  to  30  from  128 
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THE  TERRESTRIAL  HABITAT  contributed  4  percent  (106)  of  the  impact  score 
for  this  case.  This  habitat's  result  was  the  same,  with  some  minor  exceptions, 
as  in  Case  3  (106  vs.  127). 

CASE  5:  SUMMER,  DIESEL-2,  1,000  BBLS  -  IMPACT  SCORE  2,268 

THE  PELAGIC  HABITAT  contributed  48  percent  (1,082)  of  the  impact  score 
for  this  case.  The  change  in  impact  score  for  this  habitat  compared  to  Case  3 
is  accounted  for,  with  minor  exceptions,  by  the  following  species: 


Pacific  Sandlance 

increased 

to 

36  from 

9 

Crab  Larvae 

reduced 

to 

26  from 

f'5 

Ring  Seal 

reduced 

to 

0  from 

70 

Ribbon  Seal 

reduced 

to 

0  from 

36 

Bearded  Seal 

reduced 

to 

0  from 

18 

Harbor  Seal 

reduced 

to 

0  from 

21 

THE  SUBTIDAL  RQCK/C03RLE/GRAVEL  HABITAT  contributed  7  percent  (157) 
of  the  impact  score  for  this  case.  The  decrease  in  impact  score  in  this 
habitat  from  Case  4  is  accounted  for, with  minor  exceptions,  by  the  following 
species: 


Tanner  Crab  reduced 
Scallops  reduced 
Other  Marine  Irvertebrates  reduced 


to  26  from  55 
to  26  from  55 
to  38  from  82 


THE  INTERTIDAL  ROCKY  HABITAT  contributed  29  percent  (66)  of  the 
impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat 
from  Case  4  is  accounted  for,  with  minor  exceptions,  by  the  following  species: 
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Intertidal  Seaweeds 
Miscellaneous  Crustaceans 
Other  Invertebrates 
Herring 
Sea  Ducks 


reduced  to  9  fron  36 

reduced  to  51  from  109 

reduced  to  77  from  164 

increased  to  273  from  128 

increased  to  120  from  30 


THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  13  percent  (305)  of 
the  impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat 
from  Case  4  is  accounted  for,  with  minor  exceptions,  by  the  following  species 


Intertidal  Seaweed 
Smelt 

Crustaceans 


reduced  to  0  from  36 

reduced  to  128  from  273 

reduced  to  26  from  55 


THE  TERRESTRIAL  HABITAT  contributed  3  percent  (64)  of  the  impact  score 
for  this  case.  Strand  vegetation,  reduced  to  10  from  40,  accounts  for  the 
change  in  impact  score  for  this  habitat  from  Case  4,  with  minor  exceptions. 

CASE  6:  WINTER,  DIESEL-2 ,  10,000  BBLS  -  IMPACT  SCORE  1,709 

Only  three  habitats  contribute  to  this  first  winter  scenario  case. 

Only  these  three  habitats  will  be  examined  for  all  Winter  cases  at  Cape 
Blossom. 

THE  PELAGIC  HABITAT  contributed  69  percent  (1,187)  of  the  impact  score 
for  this  case.  The  species  which  were  the  main  contributors  to  this  impact 
score  were  herring  (387),  smelt  (290),  and  seabirds  (273).  These  species 
were  the  most  abundant  of  those  impacted  in  this  habitat  and  were  among  those 
judged  the  most  sensitive  to  a  diesel-2  spill. 
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THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  22  percent  (383)  of  the 
impact  score  for  this  case.  The  species  which  were  the  main  contributors 
to  this  impact  score  were  cods  (102),  other  bivalves  (55),  and  other  marine 
invertebrates  (82).  These  three  species  were  amonq  the  most  abundant  in  this 
habitat.  Cods  were  judged  to  have  a  moderate  subsistence  importance.  The 
bivalves  and  marine  invertebrates  were  among  the  species  judged  most  sensitive 
to  a  diesel -2  spi 1 1 . 

THE  SUBTIDAL  ROC h / C C EE L F/GR A V E L  HABITAT  contributed  8  percent  (139) 
of  the  impact  score  for  this  case.  The  only  species  which  contributed  sub¬ 
stantially  to  this  impact  score  were  scallops  (55)  and  other  marine  inverte¬ 
brates  (27).  Scallops  were  the  most  abundant  species  in  this  habitat.  Marine 
invertebrates  were  judged  to  have  high  ecological  importance  in  this  habitat. 
Both  species  were  judged  to  be  among  the  most  sensitive  to  a  diesel-2  spill. 
Table  2-30  following  presents  the  full  results  of  Case  6. 

CASE  7:  WINTER,  CRUDE  OIL,  50,000  RBL S  -  IMPACT  SCORE  1,630 

THE  PELAGIC  HABITAT  contributed  68  percent  (1,105)  of  the  impact  score 
for  this  case.  The  change  in  impact  score  for  this  habitat  from  Case  6  is 
accounted  for  b>  he  following  species: 

Pacific  Sandlance  increased  to  82  from  38 

Smelt  reduced  to  164  from  290 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  23  percent  of  the  impact 
score  for  this  case.  Shrimp,  reduced  to  13  from  27,  accounted  for  the  change 
in  impact  score  for  this  habitat  from  Case  6. 
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TAfitf  2-30.  MATRIX  R£SUtTS--CA$E  6 
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THE  SUBTIOAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  10  percent  (156) 
of  the  inpact  score  for  this  case.  Minor  1ncreasef,  of  less  than  8,  for  four 
species  account  for  the  change  in  Impact  score  for  this  habitat  compared  to 
Case  6. 

CASE  8:  SUMMER,  CRUDE  OIL,  1  ,000  BBLS  -  IMPACT  SCORE  1,484 

THE  PELAGIC  HABITAT  contributed  38  percent  (568)  of  the  impact  score 
for  this  case.  The  decrease  in  impact  score  for  this  habitat  compared  with 
Case  5  is  accounted  for,  with  minor  exceptions,  by  the  following  species: 


Phytoplankton 

reduced 

to 

9 

from 

38 

Zooplankton 

reduced 

to 

18 

from 

77 

Ichthyoplanktor 

reduced 

to 

6 

from 

26 

Pacific  Sandlance 

reduced 

to 

0 

from 

36 

Herring 

reduced 

to 

160 

from 

364 

Chum  Salmon 

reduced 

to 

9 

from 

38 

Dolly  Varden 

reduced 

to 

102 

from 

219 

THE  SUBTIOAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  11  percent  (161) 
of  the  impact  score  for  this  case.  This  habitat's  result,  with  only  minor 
differences,  was  the  same  as  for  Case  5  (161  vs.  157). 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  26  percent  (387)  of  the 
impact  score  for  this  case.  The  decrease  in  impact  score  for  this  habitat 
from  Case  5  is  accounted  for  by  the  following  species: 

Herring  reduced  to  120  from  273 

Sea  Ducks  reduced  to  0  from  120 
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THE  INTERTIDAL  CQB3L E/GRA V E L  HABITAT  contributed  20  percent  (304)  and 
THE  TERRESTRIAL  HABITAT  contributed  4  percent  (64)  of  the  Impact  score  for 
this  case.  These  habitats'  scores  were  the  same,  with  minor  exception  in 
Intertidal,  as  for  Case  5. 

CASE  9:  SUMMER,  BUNKER  C,  1,000  BBLS  -  IMPACT  SCORE  1,331 

THE  PELAGIC  HABITAT  contributed  35  percent  (472)  of  the  impact  score 
for  this  case.  Smelt,  reduced  to  30  from  120,  accounted  for  the  change  in 
impact  score  for  this  habitat  from  Case  8,  with  one  minor  exception. 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  10  percent  (132) 
of  the  Impact  score  for  this  case.  Chum  salmon,  reduced  to  9  from  36, 
accounted  for  the  change  in  impact  score  for  this  habitat  from  Case  8,  with 
one  minor  exception. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  32  percent  (425)  of  the 
impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat 
from  Case  8  is  accounted  for,  with  minor  exceptions,  by  the  following  species: 

Miscellaneous  Crustaceans  reduced  to  12  from  51 

Other  Invertebrates  reduced  to  18  from  77 

Sea  Ducks  increased  to  128  from  0 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  15  percent  (202)  of 
the  impact  score  for  this  case.  Smelt,  reduced  to  30  from  128,  accounted  for 
the  change  in  impact  score  for  this  habitat  from  Case  8,  with  minor  exceptions. 

THE  TERRESTRIAL  HABITAT  contributed  8  percent  (100)  of  the  impact  score 
for  this  case.  Strand  vegetation,  increased  to  40  from  10,  accounted  for  the 
change  in  impact  score  for  this  habitat  from  Case  8,  with  minor  exceptions. 
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CASE  10:  WINTER,  DIESEL-2,  1,000  BBLS  -  IMPACT  SCORE  989 

THE  PELAGIC  HABITAT  contributed  66  percent  (651)  of  the  impact  score 
for  this  case.  The  decrease  in  impact  score  for  this  habitat  from  Case  7 
is  accounted  for,  with  minor  exceptions,  by  the  following  species: 


Zooplankton 

reduced 

to 

38 

from 

82 

Pacific  Sandlance 

reduced 

to 

36 

from 

82 

Herring 

reduced 

to 

319 

from 

387 

Dolly  Varden 

reduced 

to 

36 

from 

64 

Seabirds 

reduced 

to 

128 

from 

273 

THE  SUBTIDAL  SANL/MUD  HABITAT  contributed  26  percent  (261  )  of  the 
impact  score  for  this  case.  The  decrease  in  impact  score  for  this  habitat 
from  Case  7  is  accounted  for,  with  minor  exceptions,  by  the  following  species: 

Other  Bivalves  reduced  to  26  from  55 

Other  Marine  Invertebrates  reduced  to  38  from  82 

THE  SUBTIDAL  POCK/COBBLE/GRAVEL  HABITAT  contributed  8  percent  (77) 
of  the  impact  score  for  this  case.  While  all  species  were  reduced  to  some 
extent  from  the  result  of  Case  7  in  this  habitat,  only  scallops  reduced  to 
26  from  55  contributed  significantly  to  the  reduction. 
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THE  PELAGIC  HABITAT  contributed  59  percent  (545)  of  the  Impact  score 


for  this  case.  The  change  in  impact 
accounted  for,  with  minor  exceptions 

Herr ing 
Smel  t 

Ringed  Seal 
Ribbon  Seal 
Bearded  Seal 


score  for  this  habitat  from  Case  10  is 
,  by  the  following  species: 

reduced  to  102  from  219 
reduced  to  72  from  16' 
increased  to  70  from  0 
increased  to  18  from  0 
increased  to  36  from  0 


THE  SUBTIOAL  SAND/MUD  HABITAT  contributed  31  percent  (284)  of  the 
impact  score  for  this  case.  Sculpins,  increased  to  24  from  6,  accounted  for 
the  change  in  impact  score  for  this  habitat  from  Case  10,  with  minor  exceptions. 

THE  SUBTIDAL  ROCK/ COBBLE/GRAVEL  HABITAT  contributed  10  percent  (94) 
of  the  impact  score  for  this  case.  This  habitat's  result,  with  only  minor 
differences,  was  the  same  as  for  Case  10  (94  vs.  77). 

CASE  12:  WINTER,  CRUDE  OIL,  10,000  BBLS  -  IMPACT  SCORE  807 

THE  PELAGIC  HABITAT  contributed  53  percent  (437)  of  the  impact  score 
for  this  case.  The  change  in  impact  score  for  this  habitat  from  Case  11  is 
accounted  for,  with  minor  exceptions,  by  the  following  species: 


Ringed  Seal 

reduced 

to 

0  from 

70 

Ribbon  Seal 

reduced 

to 

0  from 

18 

Bearded  Seal 

reduced 

to 

0  from 

36 
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THE  SUBTIDAl  SAND/MUD  HABITAT  contributed  35  percent  (284)  and  the 
SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  12  percent  (93)  of  the 
impact  score  fo<  this  case.  These  habitats'  results  were  the  same  as  for 
Case  1 1 . 

CASE  13:  WINTER,  CRUDE  OIL,  1,000  BBLS  -  IMPACT  SCORE  585 

THE  PELAGIC  HABITAT  contributed  68  percent  (398)  of  the  impact  score 
for  this  case.  This  habitat's  result,  with  only  minor  differences,  was  the 
same  as  for  Case  12  (398  vs.  437). 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  20  percent  (115)  cf  the 
impact  score  for  this  case.  The  decrease  in  impact  score  for  this  habitat 
from  Case  12  Is  accounted  for,  with  only  minor  exceptions,  by  the  following 
species : 


Cods  reduced  to  24  from  96 
Other  Flatfish  reduced  to  9  from  36 
Pacific  Sandlance  reduced  to  9  from  36 

THE  SUBTIDAl  ROCK/COBBLE/GRAVEL  HABITAT  contributed  12  percent  (72) 
of  the  impact  score  for  this  case.  This  habitat's  result,  with  only  minor 
differences,  was  the  same  as  for  Case  12  (72  vs.  93). 

CASE  14:  SUMMER,  GASOLINE,  10,000  BBLS  -  IMPACT  SCORE  453 

THE  PELAGIC  HABITAT  contributed  68  percent  (309)  of  the  impact  score 
for  this  case.  The  decrease  in  impact  score  for  this  habitat  from  Case  9  is 
accounted  for.with  minor  exception,  by  the  following  species: 
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Dolly  Varden 
Seabirds 


reduced  to  24  from  96 


reduced  to  0  from  120 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  7  percent  (32)  of 
the  impact  score  for  this  case.  The  decrease  in  impact  score  for  this  habitat 
from  Case  9  is  accounted  for,  with  minor  exceptions,  by  the  following  species: 


Tanner  Crab 

reduced 

to 

0  from 

26 

Scallops 

reduced 

to 

6  from 

26 

Other  Marine  Invertebrates 

reduced 

to 

9  from 

36 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  14  percent  (64)  of  the  impact 
score  for  this  case.  The  decrease  in  impact  score  for  this  habitat  from 
Case  9  is  accounted  for,  with  minor  exceptions,  by  the  following  species: 


Herring 

reduced 

to 

30  from 

120 

Shorebirds 

reduced 

to 

0  trom 

128 

Seaducks 

reduced 

to 

0  from 

128 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  8  percent  (38)  of 
the  impact  score  for  this  case.  Shorebirds,  reduced  to  0  from  128,  accounted 
for  the  decreased  impact  score  in  this  habitat  from  Case  9,  with  only  minor 
exceptions. 

THE  TERRESTRIAL  HABITAT  contributed  2  percent  (10)  of  the  impact  score 
for  this  case.  The  decrease  in  impact  score  for  this  habitat  from  Case  9  is 
accounted  for,  with  minor  exceptions,  by  the  following  species: 


Strand  Vegetation 

reduced 

to  10  from 

40 

Raptors 

reduced 

to  0  from 

30 
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CASE  15:  WINTER.  BUNKER  C.  1,000  BBLS  -  IMPACT  SCORE  419 

THE  PELAGIC  HABITAT  contributed  54  percent  (226)  of  the  Impact  score 
for  this  case.  The  decrease  In  Impact  score  for  this  habitat  from  Case  13 
Is  accounted  for,  with  minor  exceptions,  by  the  following  species: 


Pacific  Sandlance 

reduced 

to 

9  from 

36 

Smel  t 

reduced 

to 

18  from 

72 

Seabirds 

reduced 

to 

30  from 

120 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  27  percent  (117)  and  the 
SUBTIDAL  ROCK/GRAVEL  HABITAT  contributed  19  percent  (78)  of  the  impact  score 
for  this  case.  With  only  minor  exceptions,  these  scores  were  the  same  as 
for  Case  13. 

CASE  16:  SUMMER,  DIESEL-1-2,  100  BBLS  -  IMPACT  SCORE  405 

THE  PELAGIC  HABITAT  contributed  45  percent  (181)  of  the  impact  score 
for  this  case.  The  change  in  impact  score  for  this  habitat  from  Case  14  is 
accounted  for,  with  minor  exceptions,  by  the  following  species: 

Herring  reduced  to  40  from  160 

Seabirds  Increased  to  30  from  0 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  8  percent  (32)  of 
the  impact  score  for  this  case.  This  habitat's  result  was  the  same  as  for 
Case  14. 

THE  INTERTIDAL  ROCKY  HABITAT  contributed  30  percent  (121)  of  the  impact 
score  for  this  case.  The  Increase  in  impact  score  for  this  habitat  from 
Case  14  is  accounted  for,  with  minor  exceptions,  by  the  following  species: 
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Shorebirds 


increased  to  30  from  0 
Seaducks  increased  to  30  from  0 

THE  INTERTIDAL  COBBLE/GRAVEL  HABITAT  contributed  18  percent  (71)  of 
the  impact  score  for  this  case.  Shorebirds,  increased  to  30  from  0,  accounted 
for  the  increased  impact  score  for  this  habitat  from  Case  14,  with  only  minor 
exceptions. 

THE  TERRESTRIAL  HABITAT  did  not  contribute  to  the  impact  score  in  this 

case. 

CASE  17:  WINTER,  GASOLINE,  10,000  BBLS  -  IMPACT  SCORE  381 

THE  PELAGIC  HABITAT  contributed  55  percent  (209)  of  the  impact  score 
for  this  case.  The  change  in  impact  score  for  this  habitat  from  Case  15  is 
accounted  for,  with  minor  exceptions,  by  the  following  species: 

Zooplankton  reduced  to  9  from  36 

Seabirds  reduced  to  0  from  30 

Smelt  increased  to  72  from  18 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  33  percent  (124)  of  the 
impact  score  for  this  case.  With  only  a  minor  exception,  this  habitat's 
score  was  the  same  as  for  Case  15  (124  vs.  115). 

THE  SUBTIDAL  ROCK/COBBLE/GRAVEL  HABITAT  contributed  13  percent  (48) 
of  the  impact  score  for  this  case.  The  decrease  in  impact  score  for  this 
habitat  from  Case  15  is  accounted  for  by  greenlings,  walleye  pollock,  other 
marine  fish,  king  crab  and  tanner  crab,  all  being  reduced  to  2  from  8. 
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The  Impact  scores  for  Cases  18  through  26  range  from  294  down  to  18. 
The  spill  sizes  for  these  cases  are  1,000  barrels  of  gasoline  for  both  Summer 
and  Winter  and  100  barrels  for  all  other  cases.  The  array  of  these  scores 
Is: 


SPILL  SIZE  BY  SEASON 
1 ,000  BBLS  lOOBBLS 


SPILL  TYPE 

SUMMER 

WINTER 

SUMMER 

WINTER 

Diesel-2 

See  Case  5 

See  Case  10 

See  Case  16 

158 

Crude  Oil 

See  Case  8 

See  Case  13 

294 

133 

Bunker-C 

See  Case  9 

See  Case  15 

262 

76 

Gasol ine 

122 

86 

12 

73 

The  relatively  low  scores  for  these  cases  and  the  minor  differences  between 
cases  make  case-by-case  comparison  of  this  site  have  little  meaning.  These 
cases  were  judged  to  be  in  the  minimum  impact  range  and  cleanup  scenarios 
are  not  addressed  to  these  smaller  spills. 
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(13)  OFFSHORE  PRUDHOE  BAY 

Prudhoe  Bay  Is  located  on  the  Beaufort  Sea  coast  approximately  mid¬ 
way  between  Point  Barrow  and  the  Canadian  border.  The  continental  shelf  In 
this  region  Is  gently  sloping.  The  Midway  Islands  form  part  of  a  barrier 
Island  chain  approximately  8  to  10  miles  from  the  mainland  shore.  The  10- 
fathom  line  occurs  about  6  miles  beyond  the  barrier  Islands  about  12  to 
16  miles  offshore.  The  spill  site  was  chosen  at  the  10-fathom  curve  north 
of  the  Midway  Islands  at  70°33.06'N  latitude,  148°25.14'W  longitude 
(Fig.  2-73). 

(a)  PHYSICAL  CHARACTERISTICS 

Prudhoe  Bay  Is  located  In  the  Arctic  Climatic  Zone.  The  climate  Is 
characterized  by  cold  temperatures,  some  maritime  Influence  In  the  Sumner, 
little  annual  precipitation,  and  persistent  winds.  The  Arctic  coastal 
plain  Is  gently  rolling,  poorly  drained  tundra. 

TEMPERATURES 

Temperatures  during  the  Winter  range  from  -33°F  to  -7°F.  Temper¬ 
atures  In  Summer  range  from  32°F  to  52°fJ*^  Record  high  and  low  tempera¬ 
tures  of  75°F  and  -59°F  have  been  recorded  at  Prudhoe  and  Barter  Island. 

Coastal  freezeup  generally  occurs  In  late  September.  Breakup 
begins  in  May  or  June  with  inland  snow  melt.  River  meltwater  flows  over 

lagoon  and  bay  bottom-fast  Ice,  eventually  breaking  through  the  sea  Ice 

30 

and  flowing  seaward  under  It. 

SURFACE  WINOS 

Arctic  winds  are  highly  persistent  with  calms  reported  less  than 
6  percent  of  the  time.^  Winds  are  generally  easterly  or  westerly.^ 
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NOTE:  The  broken  line  is  the  10  fathom  (50  ft.)  contour.  Scale  can  be 

determined  from  an  axis  of  the  spill  site  cross  (equals  about  2  miles 
or  3.3  km) . 
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Representative  wind  for  Sumner  was  chosen  as  east  by  east-northeast  at 
11.5  knots. 

SURFACE  CURRENTS 

Information  on  the  surface  currents  of  this  location  was  not  located 

In  either  the  COAST  PILOT 8  or  the  TIDAL  CURRENT  TABLES 9  or  In  the  ALASKAN 

56  o 

ARCTIC  COAST  study.  The  COAST  PILOT0 did  Indicate  that  the  diurnal  tide 

range  at  Point  Barrow  Is  0.5  ft,  and  a  May-August  1945  current  survey 

estimated  a  current  strength  of  3  to  4  knots  in  a  northeasterly  direction 

northwest  of  the  point  at  Barrow  and  a  current  of  1  knot  in  a  northwesterly 

direction  along  the  northeast  side  of  the  point.  The  shallowness  of  the 

Prudhoe  Bay  vicinity  would  also  influence  tidal  and  wind-driven  currents. 

The  Bay  has  depths  of  6  to  9  ft,  with  an  access  route  4  ft  deep.8 

Average  offshore  currents  In  the  Beaufort  Sea  and  to  the  west  are  less 

than  0.1  knot,  because  of  the  large  clockwise  gyre  in  the  Amerasian 

Basin  of  the  Arctic  Ocean.  Non-tidal  current  components  (wind  and  pressure 

fields)  are  unusually  dominant  here  with  storm  surges  able  to  cause  5-ft 

sea  level  changes  over  a  period  of  a  few  days.57  There  also  are  sterlc 

57 

effects  which  can  seasonally  change  the  level  of  the  sea.  Such  sea  level 

changes  are  quite  important  on  a  coastline  where  water  depth  may  only  be 
10  ft  deep  10  miles  offshore. 

Studies  57  conducted  by  the  University  of  Alaska  Institute  of  Marine 
Sciences  were  utilized  as  they  conducted  oceanographic  investigations  in 
the  nearshore  waters  of  Harrison  Bay,  with  the  following  preliminary  results: 
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(1)  Currents  are  far  from  steady-state  due  to  the  strong 
influence  of  local  winds. 

(2)  Dominant  longshore  components,  either  east  or  west, 
were  observed,  but  average  to  the  west  because  of  the 
predominance  of  winds  from  the  east. 

(3)  A  current/wind  direction  relationship  was  established 

as: 

Wind  (direction  in  degrees)  =  233°-  0.58  x  current 
(direction  in  degrees). 

(4)  A  current/wind  velocity  relationship  was  established 
as:  current  velocity  (an  per  second)  =  10.1  +  0.78  x 
windspeed  (miles  per  hour). 

MSNW  utilized  these  formulae  with  the  assumed  most- 
probable  wind  directions  and  velocities  to  provide  a 
current  component  in  the  oil  spill  dispersion  model¬ 
ling  at  this  location. 

(b)  BIOLOGICAL  CHARACTERISTICS 

The  Offshore  Prudhoe  area  is  dominated  by  marine  mammals  and  water- 
fowl  seasonally,  while  marine  fish  and  shellfish  appear  sparse  compared  to 
the  sourthern  marine  study  locations.  The  adjacent  Beaufort  Sea  has  low 
biological  productivity  relative  to  more  temperate  waters,  but  productivity 

rises  sharply  during  the  Summer  when  the  area  is  ice-free  and  light  intensi- 

63 

ties  rise.  While  individuals  of  a  single  species  may  be  extremely  high 
in  an  Arctic  population,  the  number  of  species  is  low. 

Resource  summaries  are  shown  in  Figure  2-  74. 


FISHES 


SALMON  IDS  -  There  is  no  commercial  fishery  for  salmonids  in  the 
Beaufort  Sea,  and  the  subsistence  usage  in  the  area  is  limited.  Sport 
fishing  is  only  a  potential  at  this  time. 
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Waterfowl  ami  Seabirds 
ra  lies ting-Jlol ting  Area 

oTt  Major  Miqration  Route 

N 

FIGURE  2-74.  PRUDIIOL  HAY  COfX'UTRATIONS  OF  SFLCCTED  RESOURCES. 

S01JFCE:  Alaska  Department  of  Fish  and  flame,  ALASKA'S  I HAM' 'AT, 
January  1973. 
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Only  stray  pink  and  chum  salmon  have  been  located  in  the  Prudhoe  vi¬ 
cinity,  while  small  runs  of  chum  salmon  are  known  to  occur  in  the  Colville 

CO 

River  to  the  west.  This  would  indicate  that  a  few  pink  and  chum  salmon 
are  in  the  offshore  waters.  These  salmon  would  enter  rivers  in  the  Fall 
(lower  Sagavanirktok  River,  August  27,  1971^)  and  spawn,  and  juveniles 
would  probably  out-mi  grate  in  dune  when  the  area  is  free  from  ice. 

The  most  abundant  species  in  the  Sagavanirktok  River  are  the  Arctic 

50 

char,  Arctic  Grayling,  and  round  whitefish.  J  The  Arctic  char  is  anadromous 

and  would  be  expected  in  nearshore  marine  waters  from  May  25th  to  September 

10th,  based  upon  the  tabulated  life  history  in  Table  2-31  . 

Other  than  occasional  salmon  and  these  char,  few,  if  iny,  of  the  ocher 

59 

Sagavanirktok  fishes  are  anadromous  and  go  to  sea.  The  Sagavanirktok  River 

also  supports  numerous  Arctic  grayling  and  round  whitefish,  and  smaller 

59 

numbers  of  lake  trout.  Rarely  caught  are  broad  whitefish,  humpback  white- 

59 

fish,  least  cisco,  and  Arctic  cisco. 

OTHER  FRESH  WATER  FISHES  included  rainbow  smelt,  slimy  sculpin, 

59 

burbot,  and  nine-spine  stickleback. 

OTHER  MARINE  FISHES  have  been  the  subject  of  only  recent  investiga¬ 
tions  and,  therefore,  the  fishes  of  the  Beaufort  Sea  are  little  understood. 

Comments  in  the  ALASKA  ARCTIC  COAST  study  "on  marine  fishes  are  mostly 

55 

drawn  from  the  Chukchi  Sea  studies  at  Cape  Thompson,  and  comments  on 

these  results  are  with  the  Cape  Blcrsom  location  description.  Marine 

fish  that  are  thought  to  breed  locally  are  saffron  cod,  sandlance,  capelin, 

56 

and  some  flounders.  Another  source  indicated  that  Arctic  cod,  Arctic 
flounder,  and  sandlance  breed  locally.  Resident  spawners  have  a  tendency 
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TABLE  2-31.  MOVEMENT  PATTERNS  OF  ANADROMOUS  ARCTIC  CHAR  IN 
THE  PIPELINE  CORRIDOR  OF  THE  SAGAVANIRKTOK  RIVER 
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to  lay  large  eggs  in  shallow  water  which  move  into  pelagic  waters  for  the 

56 

Summer  and  then  sink  to  deeper  waters  to  mature. 

Arctic  flounder,  starry  flounder,  and  four-horn  sculpin  are  in  low 

56  57 

salinity  estuaries  and  nver  mouths.  ’  The  bulk  of  these  marine  fish 

are  benthic  (or  bottom)  forms.  Exceptions  include  the  Arctic  char  (when  at 

sea),  Pacific  herring,  smelt  species,  sandlance,  and  salmon,  among  others. 

The  general  abundance  of  Beaufort  Sea  f,  .h  species  is  sparse  as  a 

result  of  the  harshness  of  the  environment,  although  localized  abundances 

56 

of  some  Arctic  marine  fishes  occur  in  Summer.  Examples  given  by  this 
56 

source  are  Arctic  cod  and  sandlance  which  play  an  important  food-web  role 
for  pelagic  fishes  and  other  animals,  including  seabirds.  Arctic  ret  are 
the  most  Important  food  item  of  birds,  while  sandlance  are  the  second  most 
important.56 

MSNW  assumed  the  following  abundances  of  marine  fish  in  the  Prudhoe 
Bay  vicinity:  cods--abundant;  sculpins,  char,  smelt- -average  abundance; 
herring,  flatfish,  miscellaneous  fi sh--moderate  abundance;  and  other 
species--low  abundance. 

SHELLFISHES 

SHRIMP  are  present  56and  presuned  to  be  in  low  numbers. 

MISCELLANEOUS  INVERTEBFATES  include  benthic  infaunal  organisms  which 

56 

are  abundant  in  the  Beaufort  Sea,  particularly  at  depths  of  700  m.  Dens¬ 
ities  decline  as  one  moves  to  shallower  water,  but  the  organisms  are  still 

56 

present  in  nearshore  waters.  Annelids  are  the  most  abundant,  followed 
by  mollusks  and  arthropods  of  about  the  same  abundance. 

No  economically  important  invertebrate  species  in  commercial  quanti¬ 
ties  are  known  for  the  Beaufort  Sea. 
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WATERFOWL 


Waterfowl  (including  seabirds)  are  present  in  the  entire  Prudhoe  Bay 
vicinity  and  out  to  the  nearshore  islands.17  These  same  areas  are  also 
nesting/molting  areas.17  A  major  waterfowl,  seabird  migration  route  (east/ 
west)  is  shown  outside  the  nearshore  islands  off  Prudhoe  Bay.  Most  water- 
fowl  are  Summer  visitors  to  this  area  (exceptions  are  black  guillemots  and 
several  gull  species).  The  key  waterfowl  aspect  is  that  the  Prudhoe  Bay 
vicinity  is  the  only  significant  breeding  area  for  snow  geese  in  Alaska 
(see  Figure  2- 75). 56  Waterfowl  densities  in  inshore  waters  (within  5  miles 
of  the  coast)  of  the  Beaufort  Sea  exceed  adjacent  mainland  densities. 

Table  2-32  summarizes  bird  pooulation  estimates  for  the  Arctic  Coastal  region. 

DUCKS  are  very  numerous  at  this  location.  Average  densities  of  16 
breeding  ducks  per  square  mile  were  indicated.17  Sea  ducks  (king  and  com¬ 
mon  eider,  oldsquaws)  dominate  the  area.  The  heaviest  concentration  of 
these  ducks  and  other  waterfowl  (brant,  gulls,  and  shorebirds)  migrate  along 
the  Alaska  Arctic  coast  from  the  Canadian  Arctic  islands  in  the  Fall  of  the 
year  (August-Novenber) .  One  study  indicated  that  over  1  million  adult  and 
juvenile  eiders  use  the  Beaufort  Sea  migration  route.17  Oldsquaws  are  the 
other  dominant  duck  in  these  migrations.  Pintail  ducks  are  also  numerous. 
Ducks  were  assumed  to  be  quite  abundant  in  marine  areas.  Immigration  of 
ducks  is  usually  before  Spring  breakup  (about  May). 

GEESE  are  a  critical  resource  in  one  key  area  on  the  delta  and  mouth 

of  the  Sagavani  rktok  River  draining  into  Prudhoe  Bay  (see  Figure  2-75).  This 

56 

is  the  only  significant  breeding  area  for  snow  geese  in  Alaska.  Black 
brant  are  also  involved  in  the  westward  Fall  migrations  from  the  Canadian 
Arctic  islands.  17  White-fronted  geese  are  produced  in  this  vicinity. 
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FICUFF  2-75.  V ATE P FOWL  HABITAT  AND  KEY  AP.EAS  ON  THE  ARCTIC  COAST  OF  ALASKA. 


SOUDCE:  The  Arctic  Institute  of  North  America,  THE  ALASKA!1  ARCTIC  COACT  -  A 

BA CKCPOUL'D  STUDY  OF  AVAILABLE  KKCWLEPOF ,  Contract  No.  DACV85-74-C-0029 , 
June  1974. 
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TABLE  2-32.  ESTIMATED  BIRD  POPULATION'S  FOP  THE  ARCTIC  COASTAL  REGION. 


whistling  swans 
geese 

whi te- fronted  geese, 

Canada  ge^se,  black  br^  t  1 / 
snow  geese, 
dabbling  ducks 

pintails,  vidgec”  green 
wi nged  teal ,  mal 1 ar  s , 
sliovele'*  ■ 
diving  ducks 

olJsquaws,  eiders, 
scaup,  scoters 
sea  birds  (nesting) 

murres,  kittiwakes,  puffins 
glaucous  gulls,  cormorants, 
gui 1 lenots 
ptarrni  gan 
shorebi rds 
jaegers 
gull  s 
terns 
raptors 

passerine  birds 


3,000  to  5,000 
170,000 


20 J, 000  to  500,000 


87u ,000 


1,000,000  to  2,000,000 


240,000  (vary  considerably) 
5,500,000 
200,000 
75,000 
150,000 
14,000 
2,750,000 


1 /  Black  brant  fluctuate  considerably  in  numbers. 
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This  Game  Management  Unit  (26)  has  Fall  migrations  of  an  estimated  175,000 
to  200,000  geese.  Canada  geese  are  also  present.  56 

SWANS  are  estimated  at  10,000  whistling  swans  in  the  Game  Management 
Unit  (26)  including  this  location.  Concentrations  exist  on  the  Colville 
River  Delta  and  in  the  Teshekpuk  Lake  area. 

SEABIRDS  are  very  numerous  in  the  general  Arctic  coastal  region. 

These  include  murres,  kittiwakes,  puffins,  glaucous-winged  gulls,  cormorants, 
and  guillemots.  ^ 

SHOREBIRDS  are  very  abundant  in  the  Arctic  coastal  region. 

MARINE  MAMMALS 

Marine  mannals  include  polar  bear,  and  several  seal  species,  and 

56 

whale  species.  Marine  mammals  in  the  Bering  Sea  and  their  migrations  to 
the  Chukchi  and  Beaufort  Seas  are  generally  discussed  in  the  St.  Matthew 
Island  location  description. 

POLAR  BEAR  distribution  and  denning  areas  are  shown  in  Figure  2-76. 
This  species  was  judged  to  be  very  abundant  at  this  location. 

WALRUS  distribution  and  migrations  are  shown  in  Figures  2-77  and 
2-78.  Walrus  were  assumed  abundant  at  this  location. 

SEAL  (ringed  and  bearded)  distributions  and  migrations  are  shown  in 
Figures  2-77  and  2-73.  The  harbor  (spotted)  seals  migrate  into  the  vicinity 

in  the  Summer  to  inhabit  the  ice- free  coast  and  replace  the  ringed  seal  in 

56 

the  nearshore  environment.  Ringed  seals  were  assumed  to  be  in  great 
abundance  with  harbor  and  bearded  seals  in  lesser  abundance. 

WHALES  include  bowhead,  beluga,  gray,  humpback,  finback,  sei ,  and 

56 

killer  whales  in  the  Beaufort  Sea.  The  above  group  is  generally  associated 
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with  ice,  except  for  the  sei  whale,  which  is  intolerant  of  ice.^  Bowhead 
whales  inhabit  the  Beaufort  Sea  from  late  April  to  mid-October.56  This 
source56  gave  additional  details  on  these  whales.  Whales  were  assumed 
abundant  in  this  area. 

OTHER  MAR  1 NE  MAMMALS  include  narwhal,  and  piked  whale--low  abundances. 
TERRESTRIAL  MAMMALS 

BROWN  BEAR  are  indicated  as  present  throughout  the  Prudhoe  Bay  vicinity 

but  only  sparse  populations  exist.17  The  bears  here  are  likely  to  be  concen- 

59 

trated  along  the  Sagavani rktok  River. 

MOOSE  are  indicated  as  distributed  throughout  this  vicinity,  but  no 

concentration  areas  are  shown.59  They  are  in  low  abundance  here.  The  low 

numbers  of  moose  in  this  vicinity  are  likely  to  be  concentrated  along  the 

59 

Sagavanirktok  River.  The  few  expected  near  the  coast  would  be  during  May 
56 

to  August. 

CARIBOU  utilize  the  Prudhoe  Bay  vicinity  as  Summer  rangeJ7  The 

pipeline  corridor  lies  approximately  between  Alaska's  two  largest  caribou 

58 

herds.  Their  distribution  and  movements  are  detailed  in  Figure  2-79.  One 

59 

source  implied  low  abundances  of  caribou  in  the  Prudhoe  vicinity  in  Sunnier, 

while  larger  numbers  are  expected  to  migrate  northward  along  the  pipeline 

corridor  from  March  15th  to  June  1st  and  southward  from  early  August  to 
5° 

early  December. 

WOLVES  AND  WOLVERINES  are  indicated  as  present  throughout  the  Prudhoe 

]  7 

Bay  vicinity.  Both  are  thought  to  be  in  low  to  moderate  numbers  in  the 
Prudhoe  Bay  vi cinity . 
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AQUATIC  FURBEARERS,  such  as  mink  and  river  otter,  are  not  generally 
distributed  this  far  north  and  west  (restricted  to  areas  east  of  Colville 
River) . 56 

OTHER  TERRESTRIAL  MAMMALS  include  red  fox,  Arctic  ground  squirrel, 
lemmings,  shrews,  and  voles.^  The  Arctic  fox,  an  inhabitant  of  both  the 
terrestrial  area  and  the  pack  ice,  is  very  abundant  at  this  location. 

FLORA 

Terrestrial  vegetation  is  not  expected  to  be  affected  by  the  oil 
spill  hypothesized  at  this  location.  The  strand  (beach)  vegetation  is 
relatively  poorly  developed  in  this  area  because  of  the  Winter  ice-scouring 
and  Summer  storms.  Where  plants  are  established,  they  are  ephemeral  and  do  not 

op 

last  very  long.  On  the  wider  beaches,  prostrate  mats  of  such  species  as 

Cerastim  beevingicmm ,  Stellarici  hmifusa,  etc.,  may  form.  Lathyrus 

82 

naritimus  is  common  on  sandy  shores.  Saaifraga  rivular'is  and  Coohlearia 

officianalis  are  found  on  bluff  faces.  According  to  the  physical  shoreline 
substrate  data  assumed  by  MSNW,  100  percent  of  the  shoreline  at  this  area 
could  be  colonized  by  strand  species. 

Because  of  the  lack  of  suitable  substrate,  there  is  probably  very 
little  or  no  subtidal  margine  algal  vegetation  at  this  area.  Intertidal 

algal  vegetation  is  almost  certainly  lacking.  Neither  eelgrass  nor  floating 

.  .  .  .  ...  70,76 

kelp  species  occur  in  this  area. 

For  further  physical  and  biological  information  on  this  location, 
see  Appendix  D  . 
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(c)  RESULTS 

Only  four  habitats  were  impacted  by  spills  at  this  location.  Rocky 
and  cobble/gravel  habitats  were  not  present,  and  the  spills  did  not  reach 
freshwater  river  habitats.  The  pelagic  habitat  contributed  the  most  to  the 
impact  scores  for  diesel-2  spills.  The  intertidal  sand/mud  habitat  contribu¬ 
ted  the  most  for  bunker  C  spills. 

Spills  of  all  four  oil  products  were  assumed,  but  only  crude  oil  was 
spilled  in  the  50,000-bbl  volume.  The  10,0G0-bbl  diesel  spill  score  (4,438) 
was  nearly  equal  to  the  50,000-bbl  crude  oil  spill  score  (4,760)  in  Summer. 
For  similar  spill  sizes,  the  ranking  of  product  impact  scores  was  dirsel-2, 
bunker  C,  crude  oil,  and  gasoline. 

The  largest  species  contributions  were  for  seabirds,  shorebirds,  and 
smelt.  Fish  were  sensitive  to  chemical  effects, and  birds  were  sensitive  to 
physical  contact  with  the  oil. 
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PHYSICAL  FATE  OF  SPILLS 

Three  spill  scenarios  were  examined  at  Offshore  Prudhoe.  The  first 
scenario,  based  upon  most  probable  Summer  cond1' tions,  resul  ted  in  oil  moving  in 
a  west-southwest  direction  from  the  spill  location  toward  the  shore  of  the 
Beaufort  Sea  (see  Fig.2-80).  This  scenario  reaches  the  Jones  Islands  in 
approximately  24  hours  and  the  mainland  in  approximately  30  hours.  The 
second  and  third  scenarios  were  based  upon  most  probable  Winter  conditions. 

In  the  second  scenario  the  spill  was  assumed  to  take  place  under  the 
ice.  A  spill  under  the  ice  would  follow  a  different  trajectory  tnan  on  water, 
as  the  wind  would  not  affect  the  direction  or  distance  trave’ed.  The  sub¬ 
surface  currents  at  this  si  a  are  not  we'll  enough  understood  to  provide  a 
reasonably  probable  scenario  for  complete  evaluation.  (See  Cape  Blossom  for 
a  complete  examination  of  the  possible  results  of  a  Winter  scenario  such  as  this.) 
The  third  scenario  assumes  the  oil  is  spilled  on  the  ice  surface.  This 
scenario  results  in  a  puddle  of  oil  on  the  ice  surface  approximately  500  m  in 
radius  and  1  cm  thick  cor  a  50,000-barrel  crude  spill.  There  would  be  minimal 
environmental  impact  from  this  spill,  unless  the  oil  is  not  removed  prior  to 
the  ice  pack  retreating  from  shore.  Therefore,  tris  scenario  is  discusied  only 
under  the  cleanup  portion  of  this  section.  The  Summer  scenarios  to  be  discussed 
impact  only  four  habitats. 

See  Page  2-27  for  discussion  of  spill  enveloping  process. 

CASE  DISCUSSION 

Table  2-33  presents  the  results  of  the  Summer  scenarios  at  Offshore 

Prudhoe  without  cleanup. 
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50,000  RBL  CRUDE 
in ,000  BBL  GASOLINE 
10,000  BBL  DIESEL-2 
10,000  BBL  CRUDE 
10,000  BPL  BUNKER  C 


SPILL 

SITE 


FIGURE  2-80.  OFFSHORE  PRUDHOE  BAY  SUMMER  SPILL  ENVELOPES 
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TABLE  2-33  .  OFFSHORE  PRUDHOE  BAY  CASE  RESULTS  NO  CLEANUP 


SPILL  TYPE 

AND  SEASON 

50,000 

SPILL 

S 

I  Z  E 

(D 

100 

(1) 

10,000 

1 ,000 

Diesel-2 

-- 

4,438 

[2] 

2,271 

[5] 

406 

[9] 

Crude  Oil 

4,760 

[1](2)  2,868 

[4] 

1,529 

[7] 

303 

[11] 

Bunker-C 

3,582 

[3] 

1,698 

[6] 

334 

[10] 

Gasoline 

635 

[8] 

171 

[12] 

17 

[13] 

1 


Results  for  1,000  and  100-barrel  spills  are  estimated  scores, 


Numbers  in  brackets  are  the  case  numbers  that  follow. 
CASE  1:  SUMMER,  CRUDE  OIL,  50,000  BBLS  -  IMPACT  SCORE  4,760 


THE  PELAGIC  HABITAT  contributed  49  percent  (2,317)  of  the  impact  score 
for  this  case.  The  main  contributing  species  to  this  impact  score  in  this 
habitat  were  herring  (145),  smelt  (273),  Dolly  Varden  (290),  ringed  seal  (280), 
harbor  seal  (144),  and  seabirds  (820).  Ringed  seal  and  seabirds  were  among  the 
most  abundant  species  in  this  habitat.  Dolly  Varden  were  rated  minor  in 
recreational  importance.  Smelt  and  seals  were  rated  moderate  and  Dolly  Varden 
and  seabirds  minor  in  subsistence  importance.  Herring,  smelt,  Dolly  Varden, 
and  seabirds  were  among  the  species  judged  to  be  most  sensitive  to  a  crude  oil 
spill  in  this  habitat.  The  seals  and  seabirds  were  classified  as  protected. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  15  percent  (701)  of  the  impact 
score  for  this  case.  Cods  (255)  and  shrimp  (193)  were  the  species  which  con¬ 
tributed  substantially  to  this  score  in  this  habitat.  Cods  were  the  most 
abundant  specie  in  this  habitat,  and  were  rated  at  minor  commercial  importance. 
Shrimp  were  rated  minor  and  cods  major  in  subsistence  importance.  Shrimp  were 
among  the  species  judged  to  be  most  sensitive  to  a  crude  oil  spill  in  this 
habitat. 
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THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  19  percent  (921)  of  the 
impact  score  for  this  case.  Shorebirds  (328),  geese  (128)  and  swans  (255) 
were  substantial  contributors  to  the  impact  score  in  this  habitat.  These 
species  were  the  most  abundant  in  this  habitat.  Geese  and  ducks  were  rated  of 
minor  recreational  importance.  Shorebirds  were  rated  minor,  and  geese  and 
ducks  major  in  subsistence  importance.  Shorebirds  were  classified  as  pro¬ 
tected. 

THE  TERRESTRIAL  HABITAT  contributed  17  percent  (821)  of  the  impact  score 
for  this  case.  Strand  vegetation  (137)  and  raptors  (264)  were  substantial  con¬ 
tributors  to  the  impact  score  in  this  habitat.  Strand  vegetation  was  one  of 
the  most  abundant  species  in  this  habitat  and  was  judged  to  be  the  most  sensi¬ 
tive  to  a  crude  oil  spill.  Raptors  were  rated  at  minor  commercial  importance, 
and  classified  as  endangered  because  of  the  possible  presence  of  the  endangered 
species  of  perrigrine  falcon. 

Table  2-34  presents  the  complete  results  for  Case  1. 

CASE  2:  SUMMER ,  DIESEL-2,  10,000  BBLS  -  IMPACT  SCORE  4,438 

THE  PELAGIC  HABITAT  contributed  49  percent  (2,175)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  the  change  in  impact  score  for  this 
habitat  from  Case  1  is  accounted  for  by  the  following  species: 
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TABLE  2-34.  MATRIX  RESULT--CASE  1 
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TABLE  2-34  (CONT'D.) 
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Phytoplankton 

increased 

to 

82 

from 

38 

Zooplankton 

increased 

to 

164 

from 

77 

Smel  t 

increased 

to 

483 

from 

273 

Chum  Salmon 

increased 

to 

64 

from 

17 

Pink  Salmon 

increased 

to 

64 

from 

17 

Northern  Fur  Seal 

reduced 

to 

0 

from 

28 

Ringed  Seal 

reduced 

to 

0 

from 

280 

Ribbon  Seal 

reduced 

to 

0 

from 

72 

Bearded  Seal 

reduced 

to 

0 

from 

72 

Harbor  Seal 

reduced 

to 

0 

from 

144 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  13  percent  (594)  of  the  impact 
score  for  this  case.  With  minor  exceptions,  shrimp  reduced  to  109  from  193, 
accounted  for  the  change  in  impact  score  for  this  habitat  from  Case  1. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  21  percent  (924)  of  the 
impact  score  for  this  case.  The  change  in  impact  score  for  this  habitat  from 
Case  1  is  accounted  tor  by  the  following  species: 

Pacific  Sandlance  increased  to  27  from  3 

Softshell  Bivalves  reduced  to  27  from  48 

THE  TERRESTRIAL  HABITAT  contributed  17  percent  (745)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  strand  vegetation  reduced  to  64  from  137, 
accounted  for  the  decrease  in  impact  score  for  this  habitat  from  Case  1. 

CASE  3:  SUMMER,  BUNKER-C,  10,000  BBLS  -  IMPACT  SCORE  3,582 

THE  PELAGIC  HABITAT  contributed  23  percent  (813)  of  the  impact  score  for 
this  case.  With  minor  exceptions,  the  change  in  impact  score  for  this  habitat 
from  Case  2  is  accounted  for  by  the  following  species: 
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Ringed  Seal 

increased 

to 

70 

from 

0 

Harbor  Seal 

increased 

to 

36 

from 

0 

Phytoplankton 

reduced 

to 

9 

from 

82 

Zooplankton 

reduced 

to 

18 

from 

164 

Herring 

reduced 

to 

38 

from 

145 

Smelt 

reduced 

to 

120 

from  483 

Crab  Larvae 

reduced 

to 

9 

from 

32 

Chum  Salmon 

reduced 

to 

4 

from 

64 

Pink  Salmon 

reduced 

to 

4 

from 

64 

Dol ly  Varden 

reduced 

to 

77 

from  290 

Seabirds 

reduced 

to 

383 

from  820 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  18  percent  (682)  of  the 
impact  score  for  this  case.  With  minor  exceptions,  the  change  in  impact  score 
for  this  habitat  from  Case  2  is  accounted  for  by  the  following  species: 


Shrimp 

increased 

to 

240 

from  109 

Other  Bivalves 

increased 

to 

40 

from 

18 

Sculpins 

reduced 

to 

12 

from 

48 

Other  Marine  Invertebrates 

reduced 

to 

38 

from 

82 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  36  percent  (1,291)  of  the 
impact  score  for  this  case.  With  a  minor  exception,  the  change  in  impact  score 
for  this  habitat  from  Case  2  is  accounted  for  by  the  following  species. 
Softshell  Bivalves  increased  to  60  from  27 

Shorebirds  increased  to  720  from  328 

Invertebrate  Infauna  reduced  to  38  from  82 
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THE  TERRESTRIAL  HABITAT  contributed  23  percent  (821)  of  the  impact  scpre 
for  this  case.  With  a  minor  exception,  strand  vegetation  increased  to  137  from 
64  accounted  for  the  increase  in  impact  score  for  this  habitat  from  Case  2. 

CASE  *:  SUMMER,  CRUDE  OIL,  10,000  BBLS  -  IMPACT  SCORE  2,868 

THE  PELAGIC  HABITAT  contributed  37  percent  (1,075)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  the  increase  in  impact  score  for  this 
habitat  from  Case  3  is  accounted  for  by  the  following  species: 

Phytoplankton  increased  to  36  from  9 

Zooplankton  increased  to  72  from  18 

Herring  increased  to  82  from  38 

Dolly  Varden  increased  to  164  from  77 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  11  percent  (323)  of  the  impact 
score  for  this  case.  With  minor  exceptions,  the  change  in  impact  score  for  this 
habitat  from  Case  3  is  accounted  for  by  the  following  species: 

Other  Marine  Invertebrates  increased  to  82  from  38 

Cods  reduced  to  60  from  240 

Other  Flatfish  reduced  to  9  from  36 

Shrimp  reduced  to  109  from  240 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  25  percent  (725)  of  the 
impact  score  for  this  case.  With  a  minor  exception,  the  change  in  impact  score 
for  this  habitat  from  Case  3  is  accounted  for  by  the  following  species: 
Invertebrate  Infauna  increased  to  82  from  38 

Softshell  Bivalves  reduced  to  27  from  60 

Shorebirds  reduced  to  152  from  720 
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THE  TERRESTRIAL  HABITAT  contributed  26  percent  (745)  of  the  impact  score 
for  this  case.  With  a  minor  exception,  strand  vegetation  reduced  to  64  from 
137  accounted  for  the  decrease  in  impact  score  for  this  habitat  from  Case  3. 

CASE  5:  SUMMER,  DIESEL-2,  1,000  BBLS  -  ESTIMArED  SCORE  2,271 

THE  PELAGIC  HABITAT  contributed  49  percent  (1,113)  of  the  score  for  this 
case.  The  main  contributing  species  to  this  score  in  this  habitat  were  judged 
to  be  zooplankton,  smelt,  Dolly  Varden,  and  seabirds. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  13  percent  (304)  of  the  score 
for  this  case.  Only  cods  were  judged  to  contribute  significantly  to  the  score 
in  this  habitat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  21  percent  (473)  of  the  score 
for  this  case.  Shorebirds  and  ducks  were  judged  to  contribute  significantly  to 
the  score  in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  17  percent  (381)  of  the  score  in  this 
case.  Raptors  were  judged  to  contribute  .significantly  to  the  score  in  this 
habitat. 

CASE  6:  SUMMER,  BUNKER-C,  1,000  BBLS  -  ESTIMATED  SCORE  1,698 

THE  PELAGIC  HABITAT  contributed  23  percent  (385)  of  the  score  in  this 
case.  Seabirds  were  judged  to  contribute  significantly  to  the  score  in  this 
habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  18  percent  (311)  of  the  score 
in  this  case.  Cods  and  shrimp  were  judged  to  contribute  significantly  to  the 
score  in  this  case. 
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THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  36  percent  (612)  of  the 
score  in  this  case.  Shoreblrds  and  ducks  were  judged  to  contribute  significantly 
to  the  score  in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  23  percent  (389)  of  the  score  for 
this  case.  Raptors  were  judged  to  contribute  significantly  to  the  score  in  this 
habitat. 

CASE  7:  SUMMER,  CRUDE  OIL,  1,000  BBLS  -  ESTIMATED  SCORE  1,529 

THE  PELAGIC  HABITAT  contributed  37  percent  (573)  of  the  score  in  this 
case.  Dolly  Varden  and  Seabirds  were  judged  to  contribute  significantly  to  this 
score  in  this  habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  11  percent  (172)  of  the  score 
for  this  case.  No  species  were  judged  to  contribute  significantly. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  25  percent  (387)  of  the  score 
for  this  case.  Shorebirds  and  ducks  were  judged  to  contribute  significantly  to 
the  score  in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  26  percent  (397)  of  the  score  for 
this  case.  Raptors  were  judged  to  contribute  significantly  to  the  score  in  this 
habitat. 

CASE  8:  SUMMER,  GASOLINE,  10,000  BBLS  -  IMPACT  SCORE  635 

THE  PELAGIC  HABITAT  contributed  22  percent  (138)  of  the  impact  score  for 
this  case.  No  species  contributed  more  than  36  to  this  impact  score  in  this 
habitat. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  29  percent  (182)  of  the  impact 
score  for  this  case.  Cods  (60)  were  the  largest  contributor  to  the  impact  score 
in  this  habitat. 
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THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  29  percent  (186)  of  the 
impact  score  for  this  case.  Ducks  (60)  were  the  largest  contributor  to  this 
Impact  score  in  this  habitat. 

THE  TERRESTRIAL  HABITAT  contributed  20  percent  (129)  of  the  impact  score 
for  this  case.  Raptors  (66)  were  the  largest  contributor  to  the  impact  score 
in  this  habitat. 

The  estimated  scores  for  Cases  9  through  13  range  from  406  down  to  17. 
The  spill  sizes  for  these  cases  are  1,000  barrels  for  gasoline  and  100  barrels 
for  all  spill  types.  The  array  of  these  scores  is: 

SPILL  SIZE 

SPILL  TYPE  1  ,000  BBLS  100  BBLS 


Diesel-2 

See  Case  5 

406 

Crude  Oil 

See  Case  7 

303 

Bunker-C 

See  Case  6 

334 

Gasol ine 

171 

17 

The  relatively  low  scores  for  these  cases  and  the  minor  differences  between 
cases  make  case-by-case  comparison  of  this  site  have  little  meaning.  These 
cases  were  judged  to  be  in  the  minimum  impact  range  and  cleanup  scenarios 
are  not  addressed  to  these  smaller  spills. 
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(14)  ONSHORE  PRUDHOE 

Prudhoe  Bay  Is  located  next  to  the  mouth  of  the  Sagavanlrktok  River 
on  the  Beaufort  Sea  coast.  The  spill  site  was  chosen  about  12  miles  upstream 
on  the  western  bank  of  the  Sagavanlrktok  near  the  Deadhorse  landing  area 
at  70°12.78'N  latitude,  148°25.14'W  longitude  (Fig.  2-81). 

(a)  PHYSICAL  CHARACTERISTICS 

The  spill  site  Is  located  on  the  North  Slope  Beaufort  Sea  ccast. 

4 

The  region  Is  flat,  gently  rolling  tundra,  underlain  by  thick  permafrost. 

The  surface  shows  Ice  polygon  patterns  caused  by  the  cyclical  freeze/thaw 
stress. 

Freezing  temperatures  occur  In  the  Prudhoe  Bay  area  during  nine 
1  8 

months  of  the  year.  Freezeup,  the  transitional  period  between  Simmer  and 

Winter,  usually  begins  around  Septentoer  6th.  Air  temperature  during  the 

Winter  Is  around  -10°F  to  -20°F,  often  dropping  to  -45°F;1,4  In  Summer,  the 

temperature  may  rise  to  +70°F  but  Is  more  often  between  40°F  and  50°F.1,4 

2  4 

Winds,  usually  easterly,  occur  persistently  all  year-round.  *  Mean  annual 
precipitation  Is  about  10  In.,  and  snow  may  fall  during  any  month  of  the 
year,  although  precipitation  In  July  and  August  Is  usually  In  the  form  of 

4 

rain. 

The  thaw  season  usually  begins  around  June  22nd,  lasting  on  the 
8  30 

average  of  70  to  80  days.  ’  Thaw  begins  Inland  with  snow  melt  and  river  flow. 

The  North  Slope  coastal  area  is  very  flat.  Altitude  gains  average 
about  5  ft  per  mile  In  the  first  20  miles  from  the  shoreline.  At  the  spill 
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ARCTIC  OCEAN 


BEAUFORT  SEA 


FIGURE  2-81.  THE  PRUDHOE  BAY  LOCATION  AND  ONSHORE  SPILL  SITE. 

NOTE:  The  broken  line  is  the  10  fathom  (60  ft.)  contour.  Scale  can  be  determined 
from  an  axis  of  the  soil  I  site  cross  (equals  about  2  miles  or  3.3  km). 
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site,  the  flow  in  the  Sagavani rktok  River  averages  about  4.6  ft  per  second, 
with  peak  velocities  of  about  13.o  ft  per  second  during  breakup.5 

The  Arctic  Coastal  Plain  Is  poorly  drained  and  thus  is  marshy  in 
spite  of  the  scanty  precipitation.  Soils  along  the  Sagavanirktok  River  are 
ice-rich  silt  and  fine  sand  overlying  sand  and  gravel.  Vegetation  is  wet- 
sedge-meadow  tundra. 

SPILL  SCENARIO 

The  spill  site  chosen  lies  close  to  the  westernmost  branch  of  the 
Sagavanirktok  River.  It  Is  presumed  that  within  a  short  period  of  time 
following  the  incident,  oil  flows  into  the  river. 

The  average  river  flow  estimated  for  this  portion  of  the  river  was 
used  to  calculate  transit  times  downstream.  Peak  runoff  conditions  should 
yield  a  lesser  impact  of  oil  in  the  river  itself  due  to  the  scouring  action 
of  the  volume  of  water  and  associated  ice  and  debris. 

5 

Using  the  estimated  flow  velocity  of  4.6  ft  per  second,  the  oil  slick 

reaches  the  western  delta  coastline  in  an  elapsed  time  of  5  hours.  From 

there  it  is  transported  according  to  the  coastal  current  of  the  Beaufort  Sea 

57 

which  is  strongly  influenced  by  the  wind.  For  a  steady  wind  out  of  the 
east  by  east-northeast  (78.75°),  at  11.5  knots,  a  current  of  0.4  knot 
(0.454  mph)  flowing  to  the  west  (266°)  is  estimated.^ 

Under  these  conditions,  oil  reaching  the  mouth  of  the  Sagavanirktok 
River  would  spread  westward  along  the  coastline.  The  shoreline  of  Prudhoe 
Bay  would  be  impacted  between  6  and  20  hours  after  the  incident.  At  about 
28  to  30  hours,  the  leading  edge  of  the  slick  could  reach  Point  McIntyre 
and  Stump  Island.  Within  40  hours,  the  edge  of  the  slick  could  be  midway 
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into  the  Return  Islands  and  could  be  reaching  the  mouth  of  the  Kuparuk  River. 
Outflow  from  the  Kuparuk  should  keep  the  oil  from  reaching  the  delta  unless 
forced  onshore  by  strong  winds. 

In  Winter,  the  oil  sp^ll  would  not  flow  far  on  the  frozen  Sagavani rktok 

Ri ver . 


(b)  BIOLOGICAL  CHARACTERISTICS 

The  biolooical  characteri sties  for  ve  Offshore  Prudhoe  location 
included  freshwater  and  terrestrial  characterizations  that  applied  to  this 
spill  location.  See  the  Offshore  Prudhoe  location  description  for  this 
information.  Under  ice-free  conditions,  the  crude  oil  spills  will 
reach  the  sea  via  the  Sagavani rktok  River,  so  that  marine  characteristics 
are  also  required. 

One  biological  characteristic  not  discussed  in  the  Offshore  Prudhoe 

location  is  the  terrestrial  and  aquatic  vegetation  that  could  be  impacted 

in  the  Onshore  Prudhoe  Bay  crude  oil  spill  scenarios.  The  terrestrial 

vegetation  in  this  coastal  plain  of  northern  Alaska  in  the  vicinity  of  the 

56  56 

spill  site  is  a  wet-sedge-meadow  tundra.  This  source  described  this 
plant  community  as  follows: 


About  half  of  the  coastal  plain  and  from  10  to  20  percent 
of  the  foothills  are  vegetated  by  wet  sedge  meadows.  Wet  meadow 
vegetatior  occupies  poorly  drained  lowlands,  the  margins  of 
floodplains,  and  the  borders  of  lakes  and  streams.  Low  or 
slightly  depressed  areas  may  also  contain  '’his  vegetative  type. 
Wet  sedge  meadows  usually  grow  on  peaty  soils  that  thaw  one  or 
two  feet  by  late  Summer.  The  peaty  soil  is  usually  saturated, 
and  standing  water  is  found  on  the  surface  during  the  thaw 
period.  Wet  sedge  meadows  appear  commonly  in  association  with 
frost  polygons. 
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Jarex  is  usually  the  dominant  genus  in  wet  sedge 
meadows.  However,  any  of  several  species  of  sedge  may 
dominate  in  a  given  part  of  a  wet  sedge  meadow.  Many  moss 
species  are  present.  Lichens  usually  are  not  found  growing 
in  the  wet  meadows. 

Sai'i.?  aquat lie  is  the  dominant  sedge  found  growing  in 
the  wet  meadows.  This  water  sedge  has  a  wide  range  of  habi¬ 
tats  in  which  it  will  grow,  including  floodplains,  wet 
meadows,  and  lake  margins.  The  plants  may  reach  18  in. 

(46  cm)  in  the  foothills  but  generally  grow  no  higher  than 
6  in.  (15  cm)  in  the  Barlow  area.  Other  important  sedges 
are  Car  t.'  -‘kor  hr  rhino.,  C.  vonaaea,  C.  rari flora,  and 
C.  rizr.undoita.  Along  the  Arctic  coast,  the  grass  Dupontia 
fie, oner"  and  Vvicr.r.  rur.  eckeuehzerl  are  locally  dominant. 
Grasses,  sedges,  rushes,  small  heath  shrubs,  small  willows, 
herbs,  and  horsetail  are  also  fairly  common  in  wet  sedge 
meadows.  Some  of  these  plants  are  typically  found  on  the 
flat,  wet  areas  of  the  meadow,  while  others,  especially 
shrubs,  are  found  along  the  drier  ridges  which  separate  the 
polygonal  depressions. 


Aguatic  veqetation  in  the  lower  Sagavanirktok  River  is  not  well 

14 

defined  and  is  presumed  absent  or  scarce.  One  source  mentioned  sedges 

"  ...  alone  small  streams  and  drainane  lines  which  are  completely  choked 

56 

with  vegetation."  /,  other  source  indicated  that  nearly  all  the  aguatic 
vegetation  of  the  Arctic  Slope  occurs  in  lakes,  however,  the  remainder  is 
never  described.  It  was  assumed  that  the  lower  Sagavanirktok  River  (spill 
site  and  downstream)  was  generally  barren  as  a  result  of  salinity  changes 
with  tides,  the  silt  load  carried  by  the  stream,  and  ice  formation--breakup 
in  the  lower  river.  Aguatic  vegetation  was  therefore  assumed  sparse. 

Comments  indicated  that  general  river  primary  production  (by  phyto¬ 
plankton)  is  low  in  the  Colville  River  to  the  west. 

See  Apoendix  D  for  additional  physical  and  biological  information 
on  this  location. 
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(c)  RESULTS 

Only  five  of  the  eight  habitats  were  impacted  by  spills  at  this  loca¬ 
tion.  Rocky  and  cobble/gravel  habitats  were  not  present  on  the  Beaufort  Sea 
coast.  The  freshwater  river  habitat  usually  contributed  the  most  to  each 
impact  score,  varying  around  30  to  40  percent  of  each  total  score. 

Spills  were  postulated  for  all  four  oil  products,  but  only  crude  oil 
was  assumed  spilled  In  the  largest  quantities  (50,000  and  10,000  barrels). 
Seasonal  differences  in  scores  reflect  both  species  abundance  differences 
between  the  seasons  and  modification  of  impact  due  to  scouring  during  the 
Spring  breakup.  The  largest  impact  score  was  for  the  largest  crude  oil  spill 
in  Sumner.  For  similar  spill  sizes,  the  racking  on  impact  scores  by  highest 
was  diesel-2,  bunker  C,  crude  oil,  and  gasoline. 

The  largest  species  contributions  were  for  fish  in  the  river,  water- 
fowl  in  the  river  and  delta  area,  and  seabirds.  The  highest  scores  were  for 
waterfowl  and  seabirds,  reflecting  the  high  relative  abundance  of  these 
species  in  Sumner.  * 
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PHYSICAL  FATE  OF  SPILLS 

Two  oil  spill  scenarios  were  examined  for  Onshore  Prudhoe.  The  first 
scenario  was  based  on  most  probable  Summer  conditions.  The  second  scenario 
was  based  on  conditions  at  "breakup"  and  would  apply  to  a  late  Springtime 
spill  or  a  Winter  spill  which  was  not  cleaned  up. 

Average  river  flow  rates  estimated  for  the  western  channels  near  the 
spill  site  were  used  to  calculate  downstream  transit  times.  With  these,  the 
slick  reached  the  delta  mouth  in  five  to  six  hours.  The  easterly  wind  used 
for  the  Offshore  Prudhoe  scenario  was  assumed  to  push  the  slick  westward 
along  the  Beaufort  Sea  coastline.  Most  of  Prudhoe  Bay  was  impacted  in  12 
hours.  In  24  hours  the  slick  began  to  impact  the  Return  Islands  and  Point 
McIntyre.  For  the  72-hour  time  frame,  a  50,000-bbl  spill  was  estimated  to 
impact  the  coastline  to  Milne  Point  and  Pingok  Island  in  the  Jones  Islands. 

A  10,000-bbl  spill  was  estimated  to  impact  Beechy  Point  and  Cottle  Island. 
The  delta  of  the  Kuparuk  River  was  assumed  to  be  little  affected  due  to  the 
freshwater  outflow.  These  impacts  are  illustrated  in  Figure  2-82. 

See  Page  2-27  for  discussion  of  spill  enveloping  process. 

CASE  DISCUSSION 

Table  2-35  presents  the  results  of  the  oil  spill  scenarios  examined 
at  Offshore  Prudhoe  without  cleanup. 
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FIGURE  2-8?.  ONSHORE  PRUDHOE  50,000  BBL  CRUDE  SPILL  ISOCHRONES 


STREAM  VELOCITY  =  4.6  FT. /SEC. 
SLOPE  GRADIENT  -  5  FT. /MILE 
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TABLE  2-35. 


ONSHORE  PRUDHOE  CASE  RESULTS  -  NO  CLEANUP 


SPILL  TYPE 

AND 

SEASON 

S 

PILL 

S  I 

Z  E 

100 

50,000 

10,000 

1,000 

Diesel -2 

- 

• 

3,670 

[3]  745 

[9] 

LU 

Crude  Oil 

7,782 

[l(f)  4,549 

[2] 

2,044 

[6]  293 

[14] 

21 

LO 

Bunker-C 

- 

- 

2,107 

[5]  310 

[13] 

Gasoline 

- 

- 

546 

[121118 

[16] 

Diesel -2 

- 

_ 

930 

[8]  191 

[15] 

a. 

Crude  Oil 

2,269 

[4]  1,375 

[7] 

575 

[11]  45 

[19] 

< 

UJ 

QC 

03 

Bunker-C 

- 

- 

728 

[10]  96 

[18] 

Gasoline 

• 

101 

[17]  20 

[2D] 

(1)  Numbers  in  brackets  are  case  numbers  that  follow. 

Three  habitats  were  not  Impacted  in  the  above  cases;  the  subtidal 

rock/gravel,  Intertidal  rocky,  and  intertidal  cobble/gravel  habitats.  The 

case  discussion  will  address  the  five  Impacted  habitats. 


CASE  1:  SUMMER,  CRUDE  OIL,  50,000  BBLS  -  IMPACT  SCORE  7,782 

THE  PELAGIC  HABITAT  contributed  19  percent  (1  ,453)  of  the  impact 
score  for  this  case.  The  species  which  were  the  main  contributors  to  this 
impact  score  were  zooplankton  (72),  smelt  (120),  Dolly  Varden  (164),  and 
seabirds  (820).  Seabirds  were  the  most  abundant  impacted  species.  Dolly 
Varden  were  judged  to  have  recreational  and  subsistence  importance.  Smelt, 
salmon  and  the  seal  species  were  judged  to  have  subsistence  importance. 
Phytoplankton,  zooplankton,  Pacific  sandlance,  herring,  and  smelt  were 
judged  to  be  ecologically  important,  end  all  the  pelagic  maamal  species  were 


categorized  as  protected.  Dolly  Varden  and  seabirds  were  judged  to  be  the 
most  sensitive  species  in  the  habitat  to  crude  oil  entering  the  sea  at  the 
delta  mouth. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  5  percent  (419)  of  the 
impact  score  for  this  case.  The  species  which  were  the  main  contributors 
were  cods  (240),  shrimp  (51),  and  other  marine  invertebrates  (38).  Cods 
were  the  most  relatively  abundant  species  and  had  commercial  subsistence 
and  ecological  importance.  Pacific  sandlance,  shrimp,  and  other  marine 
invertebrates  had  ecological  Importance. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  12  percent  (921)  of  the 
impact  score  for  this  case.  The  species  which  were  the  main  contributors 
were  shorebirds  (328),  geese  (128),  and  ducks  (255).  These  bird  species  were 
the  most  relatively  abundant  in  the  habitat.  Geese  and  ducks  had  recreational 
importance  and  the  highest  subsistence  importance  values.  Shorebirds  and 
swans  included  species  categorized  as  protected. 

THE  FRESHWATER  RIVER  HABITAT  contributed  49  percent  (3,804)  of  the 
impact  score  for  this  case.  The  species  which  were  the  main  contributors 
were  Dolly  Varden  (480),  whitefish  (213),  ducks  (1,800),  geese  (383),  and 
swans  (383).  Ducks,  geese  and  swans  were  judged  the  most  relatively  abundant 
species  in  the  habitat.  The  mammal  species  were  given  some  commercial 
importance.  Rainbow  trout,  Dolly  Varden,  whitefish,  Arctic  arayling,  ducks, 
and  geese,  all  had  recreational  importance.  All  these  species,  plus  salmon, 
had  subsistence  importance.  Swans  were  categorized  as  protected.  Salmon, 
Dolly  Varden,  and  ducks  were  judged  to  be  the  most  sensitive  species  to  the 
effect  of  the  spill . 
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THE  TERRESTRIAL  HABITAT  contributed  the  final  15  percent  (1,185)  of  the 


Impact  sco>"e  for  this  case.  The  species  which  were  the  main  contributors 
were  tundra  (191),  strand  vegetation  (137),  caribou  (192),  and  raptors  (281). 
Tundra  and  strand  were  the  most  rt^atively  abundant  species  in  the  habitat. 
Wolverine  and  wolf  had  the  hiqhest  commercial  importance  values  and  caribou 
had  the  highest  recreation  and  subsistence  importance  values.  Tundra  was 
judged  the  most  ecolnnicallv  i-nn'-w.  ptors  included  an  endangered 

species  of  peregrine  falcon. 

Table  2-36  presents  the  complete  results  of  Case  1. 

CASE  2:  SUMMER,  CRUDE  OIL,  10,000  BBLS  -  IMPACT  SCORE  4,549 

THE  PELAGIC  HABITAT  contributed  20  percent  (924)  of  the  impact  score 
for  this  case.  The  decrease  in  impact  score  for  this  case  compared  to  Case  1 
is  mainly  accounted  for  by  the  following  species: 

Dolly  Varden  reduced  to  77  from  164 

Seabirds  reduced  to  383  from  820 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  9  percent  (425)  of  the 
impact  score  for  this  case.  The  minor  decrease  in  score  for  this  habitat 
from  Case  1  is  accounted  for  by  minor  decreases  in  impacts  on  shrimp  and 
other  marine  invertebrates. 

THE  INTERTIDAL  SAND/MUD  HABIIAT  contributed  15  percent  (653)  of  the 
impact  score  for  this  case.  The  decrease  in  score  fo r  this  habitat  from 
Case  1  is  mainly  accounted  for  by  shorebirds  (reduced  to  153  from  328). 

THE  FRESHWATER  RIVER  HABITAT  contributed  39  percent  (1,778)  of  the 
impact  score  for  this  case.  The  decrease  in  score  for  this  habitat  from 
Case  1  is  mainly  accounted  for  by  the  following  species: 
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TABLE  2-36  (CONT'D 
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Dolly  Varden 
Ducks 


reduced  to  102  from  480 
reduced  to  383  from  1 ,800 


THE  TERRESTRIAL  HABITAT  contributed  the  remaining  17  percent  (769)  of 
the  impact  score  for  this  case.  The  decrease  In  score  for  this  habitat  from 
Case  1  is  mainly  due  to  the  following  species: 


Strand  Vegetation 

reduced 

to 

64 

from 

137 

Caribou 

reduced 

to 

48 

from 

192 

Other  Mammals 

reduced 

to 

24 

from 

96 

CASE  3:  SUMMER,  DIESEL-2,  1,000  BBLS  -  IMPACT  SCORE  3,670 

THE  PELAGIC  HABITAT  contributed  24  percent  (892)  of  the  impact  score 
for  this  case.  With  minor  exceptions,  the  change  in  impact  score  from  Case  1 
for  this  habitat  is  due  to  decreased  impact  scores  for  the  mammal  species 
and  seabirds.  The  major  contributing  species  were  smelt  (128),  Dolly  Varden 
(164),  and  seabirds  (383). 

THE  SUBTIDAl  SAND/MUD  HABITAT  contributed  13  percent  (477)  of  the 
impact  score  for  this  case.  The  minor  increase  in  impact  score  from  Case  1 
for  this  habitat  is  due  to  sc.'lDin  and  Pacific  sandlance. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  18  percent  (639)  of  the 
impact  score  for  this  case.  The  change  in  impact  score  from  Case  1  for  this 
habitat  is  primarily  due  to  shorebirds  (reduced  to  144  from  328). 

THE  FRESHWATER  RIVER  HABITAT  contributed  38  percent  (1,398)  to  the 
impact  score  for  this  case.  The  decrease  in  impact  score  from  Case  1  for 
this  habitat  is  due  primarily  to  the  following  species: 


2-623 


Dolly  Varden 

reduced 

to 

102 

from 

480 

Whitefish 

reduced 

to 

50 

from 

213 

Arctic  Grayl ing 

reduced 

to 

36 

from 

153 

Ducks 

reduced 

to 

360 

from 

1 ,800 

THE  TERRESTRIAL  HABITAT  contributed  7  percent  (264)  of  the  Impact  score 
for  this  case.  The  decrease  in  impact  score  from  Case  1  for  this  habitat  is 
primarily  due  to  the  following  species: 


Tundra 

reduced 

to 

45 

from 

191 

Strand  Vegetation 

reduced 

to 

15 

from 

137 

Caribou 

reduced 

to 

48 

from 

192 

Raptors 

reduced 

to 

66 

from 

281 

CASE  4:  BREAKUP,  CRUDE  OIL,  50,000  BBLS  -  IMPACT  SCORE  2,269 

THE  PELAGIC  HABITAT  contributed  16  percent  (357)  of  the  Impact  score 
for  this  case.  The  decrease  in  score  from  Case  1  for  this  habitat  is  due  to 
decreased  species  abundance  for  the  breakup  period  compared  to  Sunnier.  The 
major  decreases  were  in  the  following  species: 


Smelt 

reduced 

to 

60 

from 

120 

Dolly  Varden 

reduced 

to 

27 

from 

164 

Seabirds 

reduced 

to 

164 

from 

820 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  9  percent  of  the  Impact  score 
for  this  case.  The  decrease  in  score  from  Case  1  is  primarily  due  to  the 
following  species: 
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Cods 

reduced 

to 

144 

from 

240 

Shrimp 

reduced 

to 

17 

from 

51 

Other  Marine  Invertebrates 

reduced 

to 

17 

from 

51 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  5  percent  (104)  of  the 
impact  score.  The  decrease  in  score  from  Case  1  Is  primarily  due  to  the 
following  species: 


Shorebirds 

reduced 

to 

0 

from 

328 

Geese 

reduced 

to 

0 

from 

128 

Ducks 

reduced 

to 

26 

from 

255 

Swans 

reduced 

to 

0 

from 

77 

THE  FRESHWATER  RIVER  HABITAT  contributed  30  percent  (671)  of  the  impac 
score  for  this  case.  The  decrease  in  score  from  Case  1  for  this  habitat  is 
mainly  due  to  the  following  species: 


Chum  Salmon 

reduced 

to 

0 

from 

80 

Pink  Salmon 

reduced 

to 

0 

from 

80 

Dolly  Varden 

reduced 

to 

240 

from 

480 

Whitefish 

reduced 

to 

128 

from 

213 

Arctic  Grayling 

reduced 

to 

77 

from 

153 

Ducks 

reduced 

to 

120 

from 

1 ,800 

Geese 

reduced 

to 

0 

from 

383 

Swans 

reduced 

to 

0 

from 

383 

THE  TERRESTRTAL  HABITAT  contributed  '0  percent 
score  for  this  case.  The  change  in  score  from  Case  1 


(919)  of  the  impact 
is  due  to  species 
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abundance  differences  of  the  two  seasons.  The  following  species  account  for 
the  major  changes: 


Strand  Vegetation 

reduced 

to 

0 

from 

137 

Other  Vegetation 

reduced 

to 

0 

from 

51 

Raptors 

reduced 

to 

140 

from 

281 

Caribou 

increased 

to 

320 

from 

192 

CASE  5:  SUMMER,  BUNKER  C,  1,000  BBLS  -  IMPACT  SCORE  2,107 

THE  PELAGIC  HABITAT  contributed  24  percent  (507)  of  the  impact  score 
for  this  case.  The  decrease  in  score  from  Case  3  Tor  this  habitat  results 
from  minor  decreases  in  Impact  on  the  species  due  to  bunker  C  compared  to 
diesel.  The  majority  of  the  decrease  is  accounted  for  by  the  following  species: 


Zooplankton 

reduced 

to 

18 

from 

77 

Smel  t 

reduced 

to 

30 

from 

123 

Dolly  Varden 

reduced 

to 

77 

from 

164 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  5  percent  (101)  of  the 
impact  score  for  this  case.  The  decrease  in  score  from  Case  3  for  this 
habitat  resulted  from  decreases  in  all  impacted  species.  The  following  were 
the  largest  decreases: 


Cods 

reduced 

to 

60 

from 

240 

Sculpins 

reduced 

to 

0 

from 

48 

Shrimp 

reduced 

to 

12 

from 

51 

Other  Marine  Invertebrates 

reduced 

to 

12 

from 

51 
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THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  8  percent  (165)  of  the 
Impact  score  for  this  case.  The  major  decreases  from  Case  3  are  due  to  the 
following  species: 


Shorebirds 

reduced  to  36  from 

144 

Geese 

reduced  to  30  from 

120 

Ducks 

reduced  to  60  from 

240 

Swans 

reduced  to  18  from 

72 

THE  FRESHWATER  RIVER  HABITAT  contributed  40  percent  (850)  of  the 

impact  score  for  this  case.  The  change  from  Case  3  for  this  habitat  is 

pr  Tiarily  due  to  the  following  species 

• 

Geese 

reduced  to  90  from 

360 

Swans 

reduced  to  90  from 

360 

Aquatic  Vegetation 

increased  to  36  from 

9 

THE  TERRESTRIAL  HABITAT  contributed  23  percent  (484)  of  the  impact 

score  for  this  case.  The  increase  in  score  from  Case  3  for  this  habitat  is 

due  to  the  following  species: 

Tundra 

increased  to  180  from 

45 

Riparian  Vegetation 

increased  to  48  from 

12 

Strand  Vegetation 

increased  to  64  from 

15 

CASE  6:  SUMMER,  CRUDE  OIL,  1,000  BBLS 

-  IMPACT  SCORE  2,044 

THE  PELAGIC  HABITAT  contributed 

25  percent  (510)  of  the 

impact  score 

for  this  case.  The  decrease  in  score  from  Case  2  for  this  habitat  is  due  to 
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minor  decreases  in  all  species,  with  smelt  (to  30  from  120)  and  ringed  seal 
(to  0  from  70)  the  largest  decreases. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  5  percent  (101)  of  the 
impact  score.  Decreases  from  Case  2  were  noted  for  all  species,  with  cods 
(to  60  from  240)  the  largest  drop  in  score. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  15  percent  (301)  of  the 
impact  score.  Decreases  from  Case  2  were  noted  for  all  species,  with  geese 
(to  30  from  120),  and  ducks  (to  60  from  240),  the  largest. 


THE 

FRESHWATER  RIVER  HABITAT  contributed  40  percent  (823)  of  the 

impact  score.  Scores  for  most 

species  decreased 

from 

Case  2 ,  with  the 

largest  the 

following : 

Whitefish 

reduced 

to 

50  from 

200 

Arctic  Grayl ing 

reduced 

to 

36  from 

144 

Geese 

reduced 

to 

90  from 

360 

Swans 

reduced 

to 

90  from 

360 

1HE  TERRESTRIAL  HABITAT  contributed  15  percent  (309)  of  the  impact 


score.  The  major  decreases 

from  Case  2  were  for 

the  following 

species 

Tundra 

reduced 

to  45  from 

180 

Raptors 

reduced 

to  66  from 

264 

CASE  7:  BREAKUP,  CRUDE  OIL,  10,000  BBLS  -  IVPACT  SCORE  1,375 

THE  PELAGIC  HABITAT  contributed  18  percent  (255)  of  the  impact  score 
for  this  case.  The  decrease  in  score  from  Case  4  is  mainly  due  to  shorebirds 
(to  77  from  164). 
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THE  SUBTIOAL  SAND/MUD  HABITAT  contributed  16  percent  (215)  of  the 
impact  score.  The  decrease  from  Case  4  is  minor. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  5  percent  (67)  of  the  impact 
score.  The  decrease  from  Case  4  is  small,  with  the  largest  for  softshell 
bivalves  (to  27  from  48). 

THE  FRESHWATER  RIVER  HABITAT  contributed  25  percent  (344)  of  the 
impact  score.  The  decrease  from  Case  4  is  mainly  due  to  the  following  species: 

Dolly  Varden  reduced  to  51  from  240 

Ducks  reduced  to  26  from  120 

THE  TERRESTRIAL  HABITAT  contributed  36  percent  (494)  of  the  impact 
score.  The  decrease  from  Case  4  is  mainly  due  to  caribou  (to  80  from  320) 
and  other  mammals  (to  24  from  96). 

CASE  8:  BREAKUP,  DIESEL-2,  1,000  BBLS  -  IMPACT  SCORE  930 

The  changes  in  impact  scores  in  comparison  with  Case  3  are  entirely 
due  to  species  abundance  differences  for  the  two  different  seasons. 

THE  PELAGIC  HABITAT  contributed  25  percent  (228)  of  the  impact  score. 

The  largest  decreases  from  Case  3  were  for  smelt  (to  64  from  128)  and  Dolly 
Varden  (to  27  from  164). 

THE  SUBTIOAL  SAND/MUD  HABITAT  contributed  26  percent  (245)  of  the 
impact  score.  The  major  decreases  from  Case  3  were  for  cods  (to  144  from 
240),  shrimp  (to  17  from  51),  and  other  marine  invertebrates  (to  17  from  51). 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  7  percent  (62)  of  the 
impact  score.  The  major  decreases  from  Case  3  were  for  shorebirds  (to  0 
from  144),  geese  (to  0  from  120),  ducks  (to  24  from  240),  and  swans  (to  0 
from  72 ) . 
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THE  FRESHWATER  RIVER  HABITAT  contributed  18  percent  (171)  of  the 
Impact  score.  This  habitat  had  the  greatest  decrease  from  Case  3,  with  the 
following  species  accounting  for  the  majority  of  the  decrease: 


Dolly  Varden 

reduced 

to 

51 

from 

102 

Ducks 

reduced 

to 

24 

from 

360 

Geese 

reduced 

to 

0 

from 

360 

Swans 

reduced 

to 

0 

from 

360 

THE  TERRESTRIAL  HABITAT  contributed  24  percent  (224)  of  the  impact 
score.  The  change  in  score  from  Case  3  is  mainly  accounted  for  by  the 
following  species: 


Strand  Vegetation 

reduced 

to 

0  from 

15 

Raptors 

reduced 

to 

33  from 

66 

Caribou 

increased 

to 

80  from 

48 

CASE  9:  SUMMER,  DIESEL-2,  100  BBLS  -  IMPACT  SCORE  745 

This  case  is  comparable  to  Case  3  where,  because  of  the  lesser  spill 
volume,  the  impact  on  each  specie  is  decreased  except  for  three  vegetation 
species  in  the  terrestrial  habitat  that  retain  the  same  level  of  impact. 

THE  PELAGIC  HABITAT  contributed  13  percent  (99)  of  the  impact  score. 
The  major  impact  reductions  from  Case  3  were  for  smelt  (to  30  from  128), 
Dolly  Varden  (to  18  from  164),  and  seabirds  (to  90  from  383). 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  14  percent  (104)  of  the 
impact  score.  The  major  impact  reductions  were  for  cods  (to  60  from  240), 
sculpins  (to  0  from  48),  shrimp  (to  12  from  51),  and  other  marine  inverte¬ 
brates  (to  12  from  51 ) . 
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THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  21  percent  (159)  of  the 
impact  score.  Major  impact  reductions  were  for  shorebirds  (to  36  from  144), 
geese  (to  30  from  120),  ducks  (to  60  from  240),  and  swans  (to  18  from  72). 

THE  FRESHWATER  RIVER  HABITAT  contributed  42  percent  (311)  of  the  impact 
score.  Major  impact  reductions  were  for  Dolly  Varden  (to  24  from  102),  white- 
fish  (to  0  from  50),  ducks  (to  90  from  360),  geese  (to  90  from  360),  and  swans 
(to  90  from  300). 

THE  TERRESTRIAL  HABITAT  contributed  10  percent  (72)  of  the  impact  score. 
Only  tundra  (45),  riparian  vegetation  (12),  and  strand  vegetation  (15)  were 
given  impact  scores  for  this  spill  size. 

CASE  10:  BUNKER  C,  1 ,000  BBLS  -  IMPACT  SCOPE  728 

The  change  in  impact  scores  for  this  case  compared  to  Case  5  was 
entirely  due  to  species  abundance  differences  for  the  two  different  seasons. 

THE  PELAGIC  HABITAT  contributed  15  percent  (111)  of  the  impact  score. 
Major  reductions  from  Case  5  in  impact  scores  were  for  Dolly  Varden  (to  13 
from  77)  and  seabirds  (to  72  from  36C). 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  7  percent  (51)  of  the 
impact  score.  The  major  reduction  was  for  cods  (to  36  from  60). 

THE  INTEPTIDAL  SAND/MUD  HABITAT  contributed  3  percent  (21)  of  the 
impact  score.  Major  reductions  were  for  shorebirds  (to  0  from  36),  qeese 
(to  0  from  30),  ducks  (to  6  from  60),  and  swans  (to  0  from  18). 

THE  FRESHWATER  RIVER  HABITAT  contributed  23  percent  (168)  of  the 
impact  score.  Major  reductions  were  for  Dolly  Varden  (to  48  from  96),  ducks 
(to  24  from  360),  qeese  (to  0  from  90),  and  swans  (to  0  from  90). 
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THE  TERRESTRIAL  HABITAT  contributed  52  percent  (377)  of  the  Impact 
score.  Major  reductions  were  for  strand  vegetation  (to  0  from  64)  and  raptors 
(to  33  from  66).  The  impact  score  for  caribou  increased  (to  80  from  48). 

CASE  11:  BREAKUP,  CRUDE  OIL,  1,000  BBLS  -  IMPACT  SCORE  575 

The  change  in  Impact  scores  for  this  case  compared  to  Case  6  was 
entirely  due  to  species  abundance  differences  for  the  two  different  seasons. 

THE  PELAGIC  HABITAT  contributed  19  percent  (110)  of  the  Impact  score 
for  this  case.  Major  reductions  In  Impact  scores  from  Case  6  were  for  Dolly 
Varden  (to  12  from  72)  and  seabirds  (to  72  from  360). 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  9  percent  (51)  of  the 
impact  score.  Largest  reduction  was  for  cods  (to  36  from  60). 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  5  percent  (31)  of  the 
impact  score.  Major  reductions  were  for  shorebirds  (to  0  from  144),  geese 
(to  0  from  30),  and  ducks  (to  6  from  60). 

THE  FRESHWATER  RIVER  HABITAT  contributed  28  percent  (159)  of  the 
impact  score.  Major  reductions  were  for  Dolly  Varden  (to  48  from  96),  ducks 
(to  24  from  360),  geese  (to  0  from  90),  and  swans  (to  0  from  90). 

THF  TERRESTRIAL  HABITAT  contributed  39  percent  (224)  of  the  impact 
score.  Major  reductions  were  for  strand  vegetation  (to  0  from  60)  and 
raptors  (to  33  from  66).  Impact  on  caribou  was  increased  (to  80  from  48). 

CASE  12:  SUMMER,  GASOLINE,  1,000  BBLS  -  IMPACT  SCORE  546 

In  comparison  to  similar  spill  sizes  of  the  other  petroleum  types 
(diesel,  crude,  and  bunker),  gasoline  was  estimated  to  have  a  reduced  impact 
in  all  habitats  because  of  its  volatility.  In  addition  to  reductions  of 
impact  in  all  other  habitats,  the  SUBTIDAL  SAND/MUD  HABITAT  was  assumed 
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unimpacted  for  this  spill  site,  since  In  either  breakup  or  Summer  conditions 
the  six-hour  time  lag  to  reach  the  habitat  would  allow  extensive  evaporation. 
This  consideration  was  coupled  with  the  reduced  diffusivity  of  gasoline  Into 
water  compared  with  the  other  petroleum  types.  Since  this  is  the  first  spill 
discussed,  the  major  contributing  species  are  listed. 

THE  PELAGIC  HABITAT  contributed  11  percent  (61)  of  the  impact  score. 
Largest  specie  impacts  were  smelt  (30)  and  Dolly  Varden  (18). 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  21  percent  (111)  of  the 
impact  score.  Largest  impacts  were  geese  (30)  and  ducks  (60). 

THE  FRESHWATER  RIVER  HABITAT  contributed  55  percent  (302)  of  the 
impact  score.  Largest  impacts  were  ducks  (90),  qeese  (90),  and  swans  (90). 

THE  TERRESTRIAL  HABITAT  contributed  13  percent  (72)  of  the  score.  Only 
vegetation  was  given  impact;  tundra  (45),  riparian  (12),  and  strand  (15). 

The  Impact  scores  for  Cases  13  through  20  range  from  310  down  to  20. 

The  spill  sizes  of  these  cases  are  100  bbls  except  for  a  1  ,000-bbl  breakup 
season  gasoline  spill.  The  array  of  scores  for  these  cases  is: 


SPILL 

SIZE  AND 

SEASON 

SPILL  TYPE 

1 ,000  BBLS 
BREAKUP 

100  BBLS 
SUMMER 

100  BBLS 
BREAKUP 

Diesel-2 

See  Case  8 

See  Case  9 

191 

Crude  Oil 

See  Case  11 

293 

45 

Bunker  C 

See  Case  10 

310 

96 

Gasoline 

101 

118 

20 
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The  relatively  low  scores  for  these  cases  and  the  minor  differences  between 
cases  make  case-by-case  comparison  of  this  site  have  little  meaning.  These 
cases  were  judged  to  be  in  the  minimum  impact  range  and  cleanup  scenarios 
are  not  addressed  to  these  smaller  spills. 
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(15)  UMIAT 

Urniat  lies  alongside  the  Colville  River  about  80  miles  from  the 
Arctic  coast  at  the  northern  edge  of  the  foothills  of  the  Brooks  Range.  The 
spill  location  was  chosen  at  the  base  of  Uluksrak  Bluff  about  300  ft  from 
the  river  and  about  18  miles  downstream  of  Urniat  at  69°28.33'N  latitude, 

1 51 °30 ‘W  longitude  (Fig.  2-83). 

(a)  PHYSICAL  CHARACTERISTICS 

The  spill  site  is  located  about  80  miles  upstream  from  the  mouth  of 
the  Colville  River  at  an  elevation  of  about  200-ft  mean  sea  level  ( MSL )  in  the 
river  floodplain.  The  Colville  River  floodplain  in  this  area  is  surrounded 
by  gently  rolling  hills  rising  to  elevations  between  500  to  1,000  ft  MSL. 

Urniat  lies  in  the  Arctic  Climatic  Zone.  Winter  temperatures  typi¬ 
cally  range  between  -37.5°F  and  -7°fJ’^  Summer  temperatures  are  typically 
between  34°F  and  63°F.^’4  Recorded  extremes  are  85°F  and  -78°F.  ’  The 

growing  season  is  about  10  weeks  long,  about  2  weeks  longer  than  the 

30 

Beaufort  Sea  coast.  The  area  is  underlain  by  extensive  permafrost  and 

4,30 

the  active  layer  ’s  6  to  18  in.  deep,  depending  on  soil  type. 

4 

Annual  precipitation  is  low,  between  4  and  8  in.,  but  runoff  is 

1 ,30 

retarded  by  thick  vegetation  cover  and  accumulated  organic  material.  ’ 

1  4 

Maximum  precipitation  occurs  in  August.  ’  Snow  cover  forms  in  mid- September 

1 ,4 

and  builds  to  depths  around  15  to  20  in.  ’  Snow  cover  is  usually  gone 
4 

around  mid-June. 

The  Colville  River  usually  breaks  up  around  May  24th.8  River  surveys 
taken  about  85  miles  downstream  of  Urniat  show  stream  velocity  of  about 
2.8  ft  per  sec  and  flow  estimated  at  16,000  cubic  ft  per  sec  on  July 
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29  29 

1  ,  1970.  The  channel  width  was  600  ft  and  average  depth  was  16  ft. 

29 

Gradient  was  4  ft  per  mile.  No  data  were  given  on  flow  during  breakup. 
From  the  spill  point  to  about  10  miles  above  the  survey  point,  the 

Colville  is  a  braided,  fairly  swift  stream  with  gravel  bottom  channels 

whereupon  it  changes  to  a  slower,  deeper  stream  in  one  or  two  channels 
•  ?q 

with  sand  or  fine  gravel  bottoms. 

Soils  near  the  river  are  silt,  loess,  silty  sand,  and  fine  sand 

5  29 

overlying  sand  and  gravel.  *  Vegetation  includes  wet-sedge-meadow  tundra, 

90 

cottongrass-birch-heath  tundra,  and  streambank-heath-wil low-alder  shrub. 

29 

The  dense  veqetation  cover  is  typically  6  to  12  in.  high. 

SPILL  SCENARIO 

The  spill  site  chosen  was  below  the  Uluksrak  Bluff,  within  300  ft 
of  the  river.  Within  a  short  period  of  time,  oil  would  flow  into  the  river. 

From  there,  downstream  transport  was  assumed  to  occur  with  the  river 
flow.  River  flow  from  the  spill  site  down  to  Ocean  Point  (Big  Bend)  was 
estimated  at  5  ft  per  second.  From  here  to  the  delta  mouth  (about  50  miles), 
a  flow  velocity  of  2.8  ft  per  second  was  assumed  in  keeping  with  reported 
information. 

The  lead  edge  of  the  oil  would  travel  about  15  km  in  the  first  6 
hours.  In  about  12  hours,  the  lead  edge  would  reach  the  confluence  of  the 
Kikiakrorak  River.,  with  the  Colville  just  upstream  of  the  start  of  the 
Big  Bend.  In  about  16  hours,  the  slick  would  reach  the  slower  portion  of 
the  river.  In  about  24  to  25  hours,  the  slick  would  reach  the  confluence 
of  the  Itkillik  River,  with  the  Colville.  In  30  to  36  hours,  the  slick 
would  reach  the  delta  and  in  about  40  to  48  hours,  the  slick  would  reach 
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the  Beaufort  Sea.  The  oil  slick  would  probably  spread  through  all  the 
channels  of  the  delta.  Once  reaching  the  sea,  the  predominant  east-west 
winds  would  move  the  oil  along  the  coast. 

In  the  Winter,  the  oil  would  not  move  far  on  the  frozen  ground  and 

river. 


(b)  BIOLOGICAL  CHARACTERISTICS 

The  spill  site  selected  on  the  Colville  River  below  Umiat  will  allow 
crude  oil  to  reach  the  sea  via  the  river  delta  under  ice-free  conditions  in 
a  manner  similar  although  longer  in  time  than  the  Onshore  Prudhoe  spill 
location.  The  Colville  River  lies  about  60  miles  to  the  west  of  the 
Sagavanirktok  River  and  the  Onshore  Prudhoe  spill  site. 

Although  this  distance  is  great,  it  is  felt  that  most  of  the  Prudhoe 
Bay  vicinity  comments  (Offshore  Prudhoe  Bay  location  description)  are 
basically  applicable  here  also.  The  following  corments  are  meant  to  modify 
the  Prudhoe  Bay  vicinity  comments  (Offshore  and  Onshore)  to  better  define 
the  Umiat  (Colville  River)  location. 

Resource  summaries  are  shown  in  Figures  2- 84  and  2-85. 


FISHES 

The  somewhat  closer  proximity  of  the  Colville  marine  areas  to  the 
Chukchi  Sea  may  result  in  greater  numbers  of  marine  and  anadromous  species 
originating  in  the  Chukchi  Sea  to  be  in  this  vicinity  as  compared  with  the 
Prudhoe  Bay  vicinity.  However,  there  are  not  felt  to  be  great  differences 
between  these  two  drainages.  Therefore,  the  fishes  assumed  in  the  marine 
and  freshwater  environments  are  felt  to  be  similar  with  several  exceptions. 
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SALMON I  PS  are  known  to  differ  somewhat  in  the  Colville  River  compared 

to  the  Sagavanirktok.  Small  runs  of  chum  salmon  are  known  to  occur  in  the 
2P 

Colville  River  compared  to  the  few  chum  and  pink  salmon  "strays"  located 
in  the  Sagavanirktok  River. 

64 

A  Colville  Delta  survey  In  1970-1971  located  additional  salmonids 

as  follows:  broad  whltefish,  Arctic  cisco,  least  cisco,  round  whltefish, 

grayling,  lake  trout,  and  Arctic  char.  The  Colville  Delta  is  also  an 

64 

important  rearing  area  for  migratory  whltefish.  The  upper  river  survey 
located  the  same  salmonids.64 

OTHER  FISHES  located  were  the  longnose  sucker,  Rainbow  smelt,  four- 
horn  sculpin,  and  Arctic  flounder  in  the  Delta,  and  the  burbot,  slimy 
sculpin,  and  suckers  in  the  River  over  40  river  miles  upstream  from  the 
sea.64 

WATERFOWL 

As  Figure  2-74  in  the  Offshore  Prudhoe  location  description  indicates, 
there  is  more  high-density  waterfowl  habitat  on  land  at  the  Colville  loca¬ 
tion  as  compared  to  the  Prudhoe  location.  There  also  is  a  large  goose 
molting  area  west  of  the  Colville  Delta.  Unlike  the  Sagavanirktok  Delta, 
there  is  no  sigr^flcant  breeding  colony  of  snow  geese  at  the  Colville  Delta. 

The  large  Fall  migration  of  waterfowl  past  the  Prudhoe  Bay  vicinity 
would  also  pass  the  Colville  vicinity  and  is  not  expected  to  be  markedly 
different  in  species  makeup  or  abundance. 
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MARINE  MAMMALS 


These  animals  are  expected  at  the  Colville  vicinity  as  described  for 
the  Offshore  Prudhoe  Bay  location, 

TEPREST RIAL  MAMMALS 

BROWN  BEAR  are  _•  as  found  at  the  Prudhoe  Bay  location  except 

that  there  is  a  region  of  Spring-Fall  intensive  use  noted  along  the  Colville 
Rive'  down  as  far  as  the  major  oxbow  above  the  Delta  (about  20  miles  from 

1  *7 

the  coast).  Brown  bear  are  probably  more  numerous  along  the  Colville  River 
in  this  location  as  compared  tc  the  Saqavani rktok  River. 

MOOSE,  as  with  the  brown  bear,  concentrate  along  the  Colville  River 
(in  the  same  areas)  during  all  seasons  of  the  yearj7  Moose  would  also  be 
more  abundant  here  compared  to  the  Prudhoe  Bay  location. 

CAR_IB0U  are  possibly  more  numerous  than  at  the  Prudhoe  Bay  location, 

because  the  Colville  vicinity  is  closer  to  the  larqer  of  the  two  coastal 
caribou  herds  (the  Arctic  herd).  As  at  the  Prudhoe  Bay  location,  the  entire 
land  area  is  coded  as  Sumner  range J 7  The  variations  in  abundance  in  either 

area  are  expressed  by  Figures  2-86  through  2-09  ,  which  show  major  caribou 

activities  in  Doth  areas  from  1969  to  1973.  Caribou  are  extremely  abundant 
here . 

FLORA 

See  the  Prudhoe  Bay  (Offshore  and  Onshore'  location  descriptions. 

For  further  physical  and  biological  information,  see  Appendix  D. 
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FIGURE  2-86.  NORTH  SLOPE  CAR I  BO  I  MIGRATION  PATTERNS,  1969-1970. 


SOURCE: 


Alyeska  Pipeline  Service  Comapny,  BIOLOGICAL  DOCUMENTATION  OF  THz 
LEANS  ALASKA  PIPELINE  SYLTEM,  Appendix  E-3.1014,  April  1974, 
Sunmary  Report. 
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FIGURE  2-87.  NORTH  SLOPE  CARIBOU  MIGRATION  PATTERNS,  1971 


SOURCE:  Alyeska  Pipeline  Service  Company,  BIOLGOICAL  DOCUMENTATION  OF  THE 

SYSTEM,  Appendix  E - 3 . 1014,  April  1974, 

Summary  Report. 


2-644 


/'d"-scn  h*, 


Oi'*'tokyv*uWi«\1 


.,*'Ky 


mmm 


Jr?\ 


w 


\  v^io  alsrSe? 


I#  .A 

4 


Jx  !* 


r  JvM  \  'i?\, 

/3g  O  I  V  * % 

*  k  Y3!  v  ^  \  ^r- 

'J&\  :  1%>NJ 

j£? <■/  TPv  "  ^ 


y  .#A5" 


k|  Y  49~  > 

I  s»!H*«OC*il  »TS  - 

:hfUBUK  MT& 

l  ScM’»o»r  '  * 

*ll,, '  *'•*' 


%  ^ 

C  s 

^  I 


0  0  J  *  ~  j  o\ 

+•*  £  'C^jilh 

l*£?zo 

Sh»ln,n  L  M,„^r  4700 

r  S?U*,B 

oAnafctuvufc  Pan  » 

«/oo.  4ir  | 

M  O  U  N  T  au;n  s  * 


PT  S»tlS*U»».  vr  —  FRANKLIN 
6900  kff 


<•  I 

>< 


ShMlnw  L 
IT  STuvca- 


'“V 

1/ 

l^.  7400 

> 

l  r.'oo 


/'►  ft  h 


-  •**  soo«ia«H  ’Shoo 
\  <*• 


tm  ' 

If  ^ 

i=  « 


s»o«i  •*!»■ 


roe*  -j 
„  •»»»  .  2 

•  «Vf 

I  ^  t  Mnf  , 

'  V* 


X  i« 

3  3 

4  ° 

£  :T 


c  *  # 

c, 


mivit  #ii 

^r*tic  v>"»e* 

ora  Jcf-n 

*r. 


M0«»Cf  MTN 

£697 


N«*  Slop#  Car>ko«i  Miration  Pimrm  1*72 


A  *  ~  Ctar**  'tr 

^-Nol»n  ^)£)^Hr  '-•*l,p'  *  eflC>’*rH  Major  St»mg  Mention  BouW 

Vyiseman  v  <3>  M«jor  Fall  Miration  Rout** 


FIGURE  2-88.  NORTH  SLOPE  CARIBOU  MIGRATION  PATTERNS,  1972. 

SOURCE:  Alyeska  Pipeline  Service  Company, BIOLOGICAL  DOCUMENT#:  TOE  -’  :Hl 
"PANS  ALASKA  PIPELINE  SYSTEM,  Appendix  E-3.1014,  April  1974, 
Summary  Report. 
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FIGURE  2-89.  NORTH  SLOPE  CARIBOU  MIGRATION  PATTERNS,  1973 


SOURCE 


Alyeska  Pipeline  Service  Company,  BliLOii  'AL  />  TUXES  TATICK  OF 
TRANS  ALASKA  PILELINE  SYS TEN,  Appendix  E- 3. 101 4,  April  1974, 
Summary  Report. 


(c)  RESULTS 

Five  habitats  were  impacted  by  spills  on  the  Colville  River.  Rocky 
and  cobble/gravel  habitats  were  not  present  on  the  Beaufort  Sea  coast.  The 
freshwater  river  and  terrestrial  habitats  contributed  the  majority  of  each 
impact  score. 

Spills  were  postulated  for  all  four  products,  but  only  crude  oil  was 
presumed  spilled  in  large  quantities  (10,000  barrels)  from  pipeline  breaks. 
The  largest  impact  score  was  derived  for  the  largest  crude  oil  spill  in 
Summer. 

The  largest  species  contributions  were  for  fish  in  the  Colville  River 
and  waterfowl  in  the  river,  the  delta  area,  and  the  near  shoreline.  Fish 
were  judged  sensitive  to  chemical  toxicity,  waterfowl  were  sensitive  to 
physical  contact,  and  raptors  were  judged  sensitive  through  ingestion  of  oil- 
contaminated  fish  and  waterfowl. 
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PHYSICAL  FATE  OF  SPILLS 

Two  oil  spill  scenarios  were  examined  for  the  Colville  River.  These 
scenarios  were  similar  to  the  time-frames  of  those  at  Onshore  Prudhoe,  i.e., 
most  probable  Summer  conditions  and  the  late-Spring  breakup  period.  Winter 
spills  not  cleaned  up  were  postulated  to  resemble  a  "breakup"  spill. 

River  flow  rate  measured  In  Summer  below  the  Big  Bend  was  used  for  the 
lower  river  current  speed  and  an  estimate  of  5  ft/sec  was  used  for  the  upper 
river  current  speed  to  calculate  spill  transport  times.  A  more  complete 
discussion  of  these  details  was  given  earlier  in  the  spill  scenario  section. 

These  assumptions  resulted  In  the  lead  edge  of  the  slick  reaching  the 
Big  Bend  In  about  12-14  hours,  the  Itkill Ik  River  junction  in  about  24  hours, 
the  upper  portions  of  the  delta  In  about  30-36  hours,  the  lower  portions  of 
the  delta  In  about  36-40  hours,  and  the  delta  mouth  In  about  40-45  hours.  Pre 
dominant  easterly  winds  would  push  the  remaining  oil  westward  along  the 
Beaufort  Sea  coastline,  potentially  as  far  as  Atigaru  Point  in  72  hours. 

These  Impacts  are  Illustrated  In  Fig.  2-90. 

CASE  DISCUSSION 

Table  2-3  7  presents  the  results  of  the  oil  spill  scenarios  examined 
at  Umlat  without  cleanup. 
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FIGURE  2-90.  UMIAT  50,000-CBL  CRUDE  SPILL 
ISOCHRONES. 
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TABLE  2-  37  .  UMIAT  CASE  RESULTS  NO  CLEANUP 


SPILL  TYPE 

AND  SEASON 

SPILL  S 

I  Z  E 

10,000 

1,000 

100 

Diesel -2 

— 

2,397 

[2] 

527 

[9] 

Crude  Oil 

4,457 

[1 ] (1)  2,036 

[4] 

408 

[12] 

Bunker-C 

-- 

2,242 

(31 

517 

[10] 

Gasoline 

-- 

460 

[11] 

99 

[16] 

Diesel-2 

-- 

693 

[6] 

162 

[13] 

Crude  Oil 

1,219 

[51  591 

1 8] 

88 

[17] 

Bunker-C 

-- 

650 

[7] 

114 

[14] 

Gasoline 

-  - 

103 

[15] 

9 

[18] 

(1)  Numbers  in  brackets  are  the  case  numbers  that  follow. 

Three  habitats  were  not  impacted  by  the  spills;  the  subtidal  rock/gravel, 
intertidal  rocky,  and  intertidal  cobble/gravel.  Gasoline  only  impacted  the 
freshwater  river  and  terrestrial  habitats.  The  subtidal  sand/mud  habitat  was 
not  impacted  by  crude  oil  and  bunker-C  spills  of  1,000  barrels  or  less. 

CASE  1:  SUMMER,  CRUDE  OIL,  10,000  BBLS  -  IMPACT  SCORE  4,457 

THE  PELAGIC  HABITAT  contributed  17  percent  (741)  of  the  impact  score  for 
this  case.  The  species  which  were  the  main  contributors  to  this  score  were 
zooplankton  (72),  Dolly  Varden  (82),  ringed  seal  (70),  and  seabirds  (383). 
Seabirds  were  the  most  relatively  abundant  species.  Dolly  Varden  were 
judqed  to  have  recreational  and  subsistence  importance.  All  the  mammal  species 
had  subsistence  importance  and  were  classified  as  protected.  Plankton,  sand- 
lance,  herring  and  smelt  were  deemed  ecologically  important.  Dolly  Varden  and 
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seabirds  were  judged  to  be  the  most  sensitive  species  in  the  habitat  to  crude 
oil  cominq  from  the  river  Jelta. 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  2  percent  (94)  of  the  impact 
score.  Largest  impacts  were  for  cods  (18)  and  other  marine  invertebrates  (36). 

No  species  was  aeered  abundant.  ■_.>  .  .mpercial ,  subsistence,  and 

ecoiogica'  importance.  Marine  inve. t  ere  judged  ecologically  important. 

THE  I NTERT I  DAL  SAND/MUD  HAdiimT  contributed  ib  percent  (691)  of  the 
impact  score.  Largest  impact  scores  were  for  shorebirds  (128),  geese  (120), 
ducks  (240),  and  swans  (144).  Ducks  were  judge*  abundant,  with  shorebirds, 
geese,  and  swans  moderately  abundant.  Softshell  bivalves  were  judged  the  most 
sensitive  species,  but  were  not  very  abundant.  The  bird  species  were  judged 
the  next  most  sensitive.  Geese  and  ducks  had  recreational  importance  and  high 
subsistence  importance  values.  Shorebirds  and  swans  were  classified  as  pro¬ 
tected. 

THE  rRESH,'jATEP  RIVER  HABITAT  contributed  42  percent  (1,881)  of  the 
impact  score.  The  species  which  were  the  main  contributors  were  Dolly  Varden 
(82),  whitefish  (102),  Arctic  grayling  (128),  ducks  (820),  geese  (255),  and 
swans  (255).  Ducks,  geese,  and  swans  were  judged  the  most  relatively  abundant. 
Dolly  Varden,  whitefish,  Arctic  grayling,  pike,  ducks,  and  geese  had  recreational 
importance.  All  these  species  had  subsistence  importance  also.  Swans  were 
classified  as  protected.  Dolly  Varden  and  ducks  were  juaged  to  be  the  most 
sensitive  species  to  the  spill. 

THE  TERRESTRIAL  HABITAT  contributed  24  percent  (1,050)  of  the  impact 
score.  The  species  which  were  the  main  contributors  were  tundra  (180), 
raptors  (281),  and  other  birds  (200).  Tundra  was  the  most  relatively  abundant 
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species.  Wolverine  (60)  and  wolf  (60)  had  commercial  importance  values.  The 
large  manual  species  had  recreational  and  subsistence  values.  Raptors  in¬ 
cluded  an  endangered  species  of  peregrine  falcon  and  other  birds  were  classified 
as  protected. 

Table  2-38  presents  the  complete  results  for  Case  1. 

CASE  2:  SUMMER,  DIESEL-2,  1,000  BBLS  -  IMPACT  SCORE  2,397 

The  decrease  in  impact  score  compared  to  Case  1  is  basically  attributable 
to  the  fact  that  the  spill  size  is  only  1/10  of  the  former. 

THE  PELAGIC  HABITAT  contributed  7  percent  (165)  of  the  impact  score. 

All  species  impacts  were  reduced  from  Case  i,  with  the  main  reductions  in  the 
f ol lowi nq: 

Dolly  Vardon  reduced  to  38  from  82 

Pinged  Seal  reduced  to  0  from  70 

Seabirds  reduced  to  90  from  383 

THE_  SORT  I  DAL  SAND/MUD  HABITAT  contributed  4  percent  (99)  of  the  impact 
score.  The  change  in  score  for  this  habitat  from  Case  1  was  minor. 

THE  INTERTIDAL  SAND/_MUD_  HABITAJ  contributed  11  percent  (263)  of  the 
impact  scor<>.  The  decrease  in  score  from  Case  1  is  due  to  the  following 
species,  with  mor  exceptions : 

Shorebirds  reduced  to  30  from  1?7 

Geese  reduced  to  30  from  120 

Duct'S  reduced  to  120  fron^  240 

Swans  reduced  to  36  from  144 

THE  FPESHWATER  RIVER  HABITAT  contributed  58  percent  (1,403)  of  the 
impact  score.  The  only  major  reduction  in  impact  from  Case  1  was  for  ducks 
I  reduced  to  383  from  820). 
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TABLE  2-38.  MATRIX  RCSULTS--CASE  1 
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TABLE  2-38  (CONT'D) 
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u.s.  coa^t  guard  oil  spill  prediction  study 
evaluation  matrix 
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THE  TERRESTRIAL  HABITAT  cont  iuuted  20  percent  (467)  of  the  impact  score. 
The  major  reductions  from  Case  1  were  for  tundra  (to  45  from  180),  raptors  (to 
132  from  281),  and  other  birds  (to  50  from  200). 

CASE  3:  SUMMER,  BUNKER-C,  1 ,000  BBLS  -  IMPACT  SCORE  2,242 

THE  PELAGIC  HABITAT  contributed  10  percent  (216)  of  the  impact  score. 

The  change  in  score  from  Case  2  was  due  to  decreases  in  the  minor  impacts  on 
all  the  fish  and  invertebrate  species  and  a  larger  increase  in  the  impact  on 
seabirds  (to  180  from  90). 

THE  SUBTIDAL  SAND/MUD  HABITAT  impact  was  reduced  to  zero. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  10  percent  (233)  of  the 
impact  score.  The  decrease  in  score  from  Case  2  for  this  habitat  was  minor. 

THE  FRESHWATER  RIVER  HABITAT  contributed  56  percent  (1,266)  of  the 
impact  score.  The  change  from  Casr  ?  was  minor.  The  largest  change  in  score 
was  a  decrease  for  Dolly  Varden  (to  38  from  82). 

THE  TERRESTRIAL  HABITAT  contributed  24  percent  (5271  of  the  impact  score. 
The  major  changes  from  Case  2  are  listed  below: 

Caribou  reduced  to  0  from  60 

Raptors  reduced  to  66  from  132 

Tundra  increased  to  180  from  45 

CASE  4:  SUMMER,  CRUDE  OIL,  1,000  BBLS  -  IMPACT  SCORE  2,036 

THE  PELAGIC  HABITAT  contributed  8  percent  (159)  of  the  impact  score. 
Changes  from  Case  3  for  this  habitat  included  the  addition  of  minor  impacts  on 
several  fish  and  invertebrate  species  and  a  large  decrease  in  impact  score  for 
seabirds  (to  90  from  180). 


w. 
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THE  INTERTIDAL  SAND/HUD  HABITAT  contributed  5  percent  (107)  of  the 
impact  score.  The  decrease  from  Case  3  was  due  to  geese  (to  0  from  30), 
ducks  (to  60  from  120),  and  swans  (to  0  from  36). 

THE  FRESHWATER  RIVER  HABITAT  contr ihuted  63  percent  (1,291)  of  the 
Impact  score.  The  change  in  score  from  Case  3  was  minor. 

THE  TERRESTRIAL  HABITAT  contributed  24  percent  (479)  of  the  Impact 
score.  The  change  In  score  from  Case  3  was  malnl}  due  to  the  following 
species: 

Tundra  reduced  to  45  from  180 

Riparian  Vegetation  reduced  to  12  from  48 

Caribou  increased  to  60  from  0 

Raptors  increased  to  132  from  66 

CASE  5:  BREAKUP,  CRUDE  OIL,  10,000  BBLS  -  IMPACT  SCORE  1,219 

For  all  habitats,  the  change  in  impact  score  from  Case  1  was  due  to 
species  abundance  differences  between  the  two  seasons. 

THE  PELAGIC  HABITAT  contributed  10  percent  (117)  of  the  impact  score. 

The  largest  decrease  from  Case  1  was  for  seabirds  (to  0  from  383). 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  3  percent  (36)  of  the  impact 
score.  The  reductions  from  Case  1  were  minor  as  was  the  score  for  this  habi¬ 
tat. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  6  percent  (72)  of  the  impact 
score.  Major  score  reductions  were  for  shorebirds  (to  0  from  127),  geese  (to  0 
from  120),  ducks  (to  72  from  240),  and  swans  (to  0  from  144). 

THE  FRESHWATER  RIVER  HABITAT  contributed  23  percent  (284)  of  the  impact 
score.  Major  reductions  from  Case  1  are  listed  below: 
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Arctic  Grayling 

Ducks 

Geese 

Swans 


reduced  to  64  from  127 
reduced  to  55  from  820 
reduced  to  0  f'-om  255 
reduced  to  0  from  255 


THE  TERRESTRIAL  HA8ITAT  contributed  58  percent  (710)  of  the  impact 
score.  The  major  reductions  from  Case  1  were  for  raptors  (to  140  from  281) 
and  other  birds  (to  120  from  200). 


CASE  6:  BREAKUP,  DIESEL-2,  1,000  BBLS  -  IMPACT  SCORE  693 

The  change  in  impact  score  for  this  case  compared  to  Case  2  was  due 
entirely  to  species  abundance  changes  between  the  two  seasons. 

THE  PELAGIC  HABITAT  contributed  3  percent  (21)  of  the  impact  score. 

The  major  reduction  from  Case  2  was  for  seabirds  (to  0  from  90). 

THE  SUBTIDAL  SANO/MUD  HABITAT  contributed  6  percent  (38)  of  the  impact 
score.  Reductions  from  Case  2  w.-re  minor. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  5  percent  (36)  of  the  impact 
score.  Reductions  from  Case  2  included  invertebrate  infauna  (to  0  from  36), 
shorebiros  (to  0  from  30),  geese  (to  0  from  30),  ducks  (to  36  from  120),  and 
swans  (to  0  from  36). 

THE  FRESHWATER  RIVER  HABITAT  contributed  34  percent  (235)  of  the  impact 
score.  Reductions  from  Case  2  included  Dolly  Varden  (to  27  from  82),  white- 
fish  (to  48  from  96),  Arctic  grayling  (to  60  from  120),  ducks  (to  26  from  383), 
geese  (to  0  from  255),  and  swans  (to  0  from  255). 

THE  TERRESTRIAL  HABITAT  contributed  52  percent  (363)  of  the  impact 
score.  Major  reduction  from  Case  2  was  for  raptors  (to  66  from  132). 
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ASE  7:  BREAKUP,  BUNKER-C,  1,000  BBLS  -  IMPACT  SCORE  650 

The  change  in  impact  score  for  this  case  compared  to  Case  3  was  due  to 
pecies  abundance  changes  between  the  two  seasons. 

THE  PELAGIC  HABITAT  contributed  2  percent  (12)  of  the  impact  score. 
Seductions  from  Case  3  were  for  Dolly  Varden  (to  12  from  36)  and  seabirds  (to 
)  from  180). 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  6  percent  (36)  of  the  impact 
score.  Major  reductions  from  Case  3  were  for  shorebirds  (to  0  from  30), 
geese  (to  0  from  30),  ducks  (to  36  from  120),  and  swans  (to  0  from  36). 

THE  FRESHWATER  RIVER  HABITAT  contributed  30  percent  (197)  of  the  impact 
score.  Major  reductions  were  for  whitefish  (to  48  from  96),  Arctic  grayling 
(to  60  from  120),  ducks  (to  26  from  383),  geese  (to  0  from  240),  and  swans 
(to  0  from  240). 

THE  TERRESTRIAL  HABITAT  contributed  62  percent  of  the  impact  score. 
Largest  reductions  from  Case  3  were  for  strand  vegetation  (to  0  from  43)  and 
raptor  (to  33  from  66). 

CASE  8:  BREAKUP,  CRUDE  OIL,  1,000  BBLS  -  IMPACT  SCORE  591 

The  change  in  impact  score  for  this  case  compared  to  Case  4  was  c'ue  to 
species  abundance  changes  between  the  two  seasons. 

THE  PELAGIC  HABITAT  contributed  4  percent  (21)  of  the  impact  score.  The 
major  reduction  from  Case  1  was  for  seabirds  (to  0  from  90). 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  3  percent  (18)  of  the  impact 
score.  The  reductions  from  Case  4  were  minor;  including  shorebirds  (to  0  from 
30)  and  ducks  (to  18  from  60). 


2-659 


THE  FRESHWATER  RIVER  HABITAT  contributed  35  percent  (207)  of  the  impact 


score.  Major  reductions  were  for  whitefish  (to  48  from  96),  Arctic  grayling 
(to  60  from  120),  ducks  (to  25  from  383),  geese  (to  0  from  240),  and  swans 
(to  0  from  240). 

THE  TERRESTRIAL  HABITAT  contributed  58  percent  (345)  of  the  impact 
score.  Major  reductions  from  Case  4  were  for  strand  vegetation  (to  0  from  40), 
raptors  (to  66  from  132),  and  other  birds  (to  30  from  50). 

CASE  9:  SUMMER,  DIE5EL-2,  100  BBLS  -  IMPACT  SCORE  527 

The  decrease  in  scores  for  all  habitats  from  Case  2  was  due  to  the 
reduced  impact  associated  with  the  smaller  spill  size. 

THE  PELAGIC  HABITAT  contributed  2  percent  (12)  of  the  impact  score. 
Reductions  from  Case  2  were  made  for  all  species,  the  largest  being  for  sea¬ 
birds  (to  0  from  90). 

THE  SUBTIDAL  SAND/MUD  HABITAT  contributed  2  percent  (12)  of  the  impact 
score.  Minor  reductions  were  made  for  all  species. 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributed  14  percent  (71)  of  the  score. 
Reductions  were  made  for  all  species,  with  shorebirds  (to  0  from  30),  geese 
(to  0  from  30),  ducks  (to  60  from  120),  and  swans  (to  0  from  36)  the  largest. 

THE  FRESHWATER  RIVER  HABITAT  contributed  59  percent  (309)  of  the  score. 
Reductions  were  made  for  all  species,  with  Arctic  grayling  (to  30  from  120), 
whitefish  (to  24  from  96),  duck.,  (to  ?9  from  3C3),  geese  (to  60  from  255),  and 
swans  (to  60  from  255)  the  largest. 

THE  TERRESTRIAL  HABITAT  co"tributed  23  percent  (i23)  of  the  score.  The 
largest  reductions  were  for  wolverine  (to  0  from  60),  wolf  (to  0  from  60), 
caribou  (to  0  from  60),  and  raptors  (to  l»6  from  ij2). 
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CASE  10:  SUMMER,  BUNKER-C,  100  BBLS  -  IMPACT  SCORE  517 


The  decrease  in  scores  for  all  habitats  from  Case  3  was  due  to  the  re¬ 
duced  impact  associated  with  the  smaller  spill  size. 

THE  PELAGIC  HABITAT  contributed  19  percent  (99)  of  the  impact  score. 

Major  reduction  from  Case  3  was  for  shorebirds  (to  90  from  180). 

THE  INTERTIDAL  SAND/MUD  HABITAT  contributeo  12  percent  (60)  of  the 
impact  score.  Major  reductions  were  for  shorebirds  (to  0  from  30),  qeese  (to 
0  from  30),  ducks  (to  60  from  120),  and  swans  (to  0  from  36). 

THE  FRESHWATER  RIVER  HABITAT  contributed  56  percent  (291)  of  the  score. 
Major  reductions  from  Case  3  were  for  whitefish  (to  24  from  96),  Arctic  grayling 
(to  30  from  120),  ducks  (to  90  from  383),  geese  (to  60  from  240),  and  swans 
(to  60  from  240) . 

THE  TERRESTRIAL  HABITAT  contributed  13  percent  (67)  of  the  impact 
score.  Major  reductions  were  for  tundra  (to  45  from  180),  wolverine  (to  0  from 
60),  and  wolf  (to  0  from  60). 

CASE  11:  SUMMER,  GASOLINE,  1,000  BBLS  -  IMPACT  SCORE  460 

As  this  case  is  not  comparable  to  any  of  the  other  petroleum  types  pre¬ 
viously  discussed,  it  is  discussed  mainly  on  its  own.  Species  abundance  and 
importance  discussed  in  Case  1  holds  for  this  case  also. 

Because  of  the  higher  volatility  of  gasoline,  only  the  two  habitats 
associated  with  the  river  above  Big  Bend  were  impacted.  These  two  are  dis¬ 
cussed  below. 

THE  FRESHWATER  RIVER  HABITAT  contributed  85  percent  (393)  of  the  impact 
score.  Species  impacted  were  Dolly  Varden  (9),  whitefish  (24),  Arctic  grayling 
(30),  pike  (12),  sticklebacks  (9),  other  fishes  (9),  ducks  (180),  geese  (60), 
and  swans  (60). 
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THE  TERRESTRIAL  HABITAT  contributed  the  remaining  15  percent  (67)  of  the 


impact  score.  The  primary  impact  was  to  vegetation.  Impact  on  the  large  fauna 
of  the  habitat  was  felt  to  be  minimal.  Impacts  were  scored  for  tundra  (45), 
riparian  vegetation  (12),  and  strand  vegetation  (10). 

CASE  12:  SUMMER,  CRUDE  OIL,  100  BBLS  -  IMPACT  SCORE  408 

The  decrease  in  scores  for  all  habitats  from  Case  4  was  due  to  the  re¬ 
duced  impact  associated  with  the  smaller  spill  size. 

THE  PELAGIC  HABITAT  contributed  2  percent  (9)  of  the  impact  score.  The 
major  reductions  from  Case  4  were  for  Dolly  Varden  (to  9  from  38)  and  seabirds 
(to  0  from  90). 

THE  INTERTIDAL  SAND/MUD  HABITAT  only  contributed  1/2  percent  (2)  of  the 
impact  score.  The  only  species  judged  affected  was  softshell  bivalves. 

THE  FRESHWATER  RIVER  HABITAT  contributed  79  percent  (321)  of  the  impact 
score.  Major  reductions  from  Case  4  were  for  whitefish  (to  24  from  96),  Arctic 
grayling  (to  30  from  120),  ducks  (to  90  from  383),  geese  (to  60  from  240),  and 
swans  (to  60  from  240). 

THE  TERRESTRIAL  HABITAT  contributed  19  percent  (76)  of  the  impact  score. 
Major  reductions  were  for  wolverine  (to  0  from  60),  wolf  (to  0  from  60), 
caribou  (to  0  from  60),  raptors  (to  66  from  132),  and  other  birds  (to  0  from  50). 

The  impact  scores  for  Cases  13  through  18  range  from  162  down  to  9.  The 
spill  size'  are  all  100  barrels  except  for  a  1,000-barrel  gasoline  breakup 
period  spill.  The  array  of  scores  for  these  cases  is: 
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$  e  i  L  L 

SIZE  AND 

S 

EASON 

1 ,000 
BREAKUP 

SUMMER 

100 

BREAKUP" 

Diesel  -  2 

See  Case  6 

See  Case 

9 

162 

Crude  Oil 

See  Case  3 

See  Case 

12 

88 

Bunker-C 

See  Case  7 

See  Case 

10 

114 

Gasol ine 

103 

99 

9 

The  relatively  lew  scores  for  these  cases  and  the  minor  differences  between 
cases  make  case-by-case  comparison  of  this  site  have  little  meaning.  These 
cases  were  judged  to  be  in  the  minimum  impact  range  and  cleanup  scenarios 
are  not  addressed  to  tnese  smaller  spills. 
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(16)  YUKON  RIVER  CROSSING 

The  Trans-Alaska  Pipeline  System  (TAPS)  crosses  the  Yukon  River  just 
downstream  from  the  confluence  of  Woodcamp  Cree*..  The  confluence  of  the 
Tanana  and  Yukon  Rivers  lies  downstream  about  90  miles  to  the  southwest.  The 
spill  site  was  chosen  on  the  northern  bank  of  the  river  at  the  pipeline 
crossing  at  65°52.5'N  latitude,  149°47.9'W  longitude  (Fig.  2-91). 

(a)  PHYSICAL  CHARACTERISTICS 

The  Yukon  River  Crossing  lies  in  the  Rampart  Trough,  a  gently  rolling 

14 

region  of  tundra,  thaw  lakes,  and  permafrost.  The  location  is  In  the  Con¬ 
tinental  Climatic  Zone  with  generally  cold  Winters  and  warm  Summers.  Temper¬ 
atures  range  between  -35°F  and  -1°F  during  Winter  and  43°F  and  76°F  in 
Summer.1,4  Extreme  temperatures  are  -80°F  and  97°F.4 

The  annual  mean  precipi tation  totals  about  10  in. --most  occurs  in 

late  Summer  and  Fall  J  Total  seasonal  snowfall  is  around  60  in.  ^ 

Average  dates  of  freezeup  for  the  Yukon  River  at  Tanana  and  Rampart  are 

ft 

around  November  4th  to  6th.  Average  dates  of  breakup  are  around 
May  14th  to  16th. R 

The  terrain  of  the  region  is  gently  rolling  topography  varying  be¬ 
tween  300  to  500-ft  MSL  in  altitude.  The  Fort  Hamlin  Hills  rise  to  3,150  ft 
about  12  miles  north  of  the  crossing.  A  ridge  separating  Isom  and  Hess 
Creeks  rises  to  2,300  ft  about  10  to  12  miles  south  of  the  crossing.  The 
Yukon  River  is  quite  flat  in  terrain  profile  in  this  region.  From  Stevens 
Village  to  Tanana,  a  distance  of  146  miles  by  river,  the  river  drops  100  ft 
in  elevation,  a  grade  of  about  0.013  percent.  Stream  flows  estimated  for 

the  Yukon  at  the  crossing  and  downstream  are  7.0  fv  per  sec  mean  annual 
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FIGURE  2-91.  THE  YUKON  RIVER  LOCATION  AND  SPILL  SITE 


velocity,  7.5  ft  per  sec  peak  50-year  velocity,  812,000  cubic  ft  per  sec  mean 
annual  flow  rate,  and  968,000  cubic  ft  per  sec  peak  flow  rate.^ 

Soils  in  this  area  include  frozen  colluvial  silts,  sand,  rock  frag¬ 
ments,  stream  gravel,  and  ice-rich  rpworked  wind-blown  silt. 1 ^ 

SPILL  SCENARIO 

The  spill  site  was  chosen  at  the  pipeline  crossing  of  the  river.  II 
is  assumed  that  oil  would  enter  the  river  as  it  is  spilled.  Transport  down¬ 
stream  would  occur  by  the  river  currents  at  the  time  of  the  spill.  The 
estimated  annual  average  flow  velocity  of  7.0  ft  per  sec  was  chosen,  and  this 
flow  rate  was  assumed  to  hold  downstream  to  the  confluence  of  the  Tanana  River 
with  the  Yukon. 

Given  these  assumptions,  the  leading  edge  of  the  slick  would  reach 
Maypole  Hill  and  Hess  Creek  in  about  6  hours,  and  Rampart  in  about  11  to  12 
hours.  Garnet  Island  would  be  reached  in  about  15  hours,  and  the  Rapids  by 
Senatis  Mountain  would  be  reached  in  about  18  hours.  In  about  24  hours,  the 
slick  would  reach  the  confluence  of  the  Tanana  and  Yukon  Rivers.  These 
estimated  time  isochrons  are  illustrated  in  Figure  2-92. 

(b)  BIOLOGICAL  CHARACTERISTICS 

The  Yukon  River  crossing  area  downstream  to  the  confluence  with  the 
Tanana  River  is  the  assumed  major  impact  area  and  is  the  vicinity  under  dis¬ 
cussion  at  this  study  location.  The  spill  scenarios  involve  four  volumes  of 
crude  oil  coming  from  the  TAPS  pipeline  (under  construction)  with  a  break  on 
the  north  shore  of  the  Yukon  River.  Little  terrestrial  vegetation  is  in¬ 
volved  in  any  direct  impacts  of  the  oil  spill  alone. 
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SPILL  SITE 


FIGURE  2-9?.  YUKON  RIVER  CROSSING  50,000  BCL  CRUDE  SPILL  ISOCHRONES 
STREAM  VELOCITY:  7.0  FT. /SECOND 
TANANA  RIVER  SLOPE  GkADIENT:  .685  FT. /MILE 


The  major  resources  In  the  Yukon  Crossing  vicinity  are  salmon,  water 
fowl,  and  terrestrv  .ammals. 

Resource  summaries  are  shown  in  Figure  2-93. 


FISHES 

The  Yukon  River  Crossing  is  the  area  of  the  most  important  fish  re- 

5  8 

sources  crossed  by  the  TAPS  pipeline.  The  Yukon  River  is  an  important 

"highway"  for  fishes  migrating  from  as  far  west  as  the  Bering  Sea  and  as  far 

east  and  south  as  the  Yukon  Territory  and  British  Columbia. 

SALMON  I  PS  are  the  abundant  and  important  fish  resource  of  the  Yukon 

River.  Although  all  five  species  of  North  American  salmon  enter  the  river 

:.t  Norton  Sound  in  the  Bering  Sea,  only  chum,  king,  and  coho  travel  the 

58 

several  hundred  miles  to  the  location  of  the  crossing.  Pink  and  sockeye 

salmon  are  reported  in  insignificant  numbers.  Total  Yukon  salmon  run 

estimates  (including  commercial  and  subsistence  catches  and  escapement) 

58 

range  up  to  2  million  chum  and  600,000  king  salmon.  Based  upon  studies  re¬ 
lated  to  the  Rampart  Dam  project  (downstream  of  the  crossing),  the  estimated 
salmon  runs  past  the  Yukon  Crossing  vicinity  were  200,000  chum,  50,000  coho, 

CO 

and  20.000  king  salmon. 

Timing  of  adult  salmon  runs  range  from  June  25th  to  October  30th,  with 

58 

the  following  breakdown  by  species: 


SALMON 

King 

Coho 

Spring-Summer  chum 


_ TOTAL  RUN _ 

June  25th  to  July  31st 
August  20th  to  October  30th 
July  1st  to  September  30th 
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Moose  Concentrations 
Caribou,  Winter  Range 
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The  commercial  and  subsistence  salmon  fisheries  are  used  by  local 
residents  along  the  entire  Yukon  and  are  very  important  to  their  welfare. 
Estimates  of  the  king  salmon  run  to  comrtercial  and  subsistence  fishermen 
is  $1  million  to  $1.5  million  annually.  Commercial  coho  catches  are  worth 
about  $20,000  annually.  Coimiercial  chum  salmon  catches  are  worth  about 
$250,000  annually,  but  increased  harvest  in  the  future  could  produce  a 
potential  catch  worth  about  $1  million  annually.  Chum  salmon  subsistence 
catches  have  an  estimated  value  of  about  $300,000. 

Mean  commercial  salmon  catches  in  the  Alaskan  Yukon  (1965-1973) 
are  as  follows: 


SALMON 

MEAN 

(RANGE) 

King 

95,500 

(79,300  -  118,000) 

Coho 

16,000 

(  700  -  36,600) 

Chum 

205,100 

(23,200  -  517,900) 

Mean  subsistence  catches  for  the  Alaskan  Yukon  (1965-1973)  are 
as  follows: 


SALMON 

MEAN 

(RANGE) 

King 

16,100 

(  11  ,600  -  22,500) 

Other 

227,000 

(133,100  -  448,900) 

(mostly  chun) 

Mean  commercial  catches  for  the  Yukon  Territory  (1965-1973)  are 
as  follows: 
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SALMON 

MEAN 

(RANGE) 

King 

2,200 

(1,600  -  3,200) 

Chum 

2,300 

(  400  -  3,330) 

Mean  subsistence  catches  for  the  Yukon  Territory  (1965-1973)  are 
as  follows: 


SALMON 

MEAN 

RANGE 

King 

2,400 

(1  ,000  -  3,000) 

Other 

10,400 

(1  ,200  -  14,000) 

(mostly  chum) 
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No  salmon  spawning  is  known  to  exist  in  the  Yukon  Crossing  vicinity. 

Long-term  trends  (1918-1970)  have  shown  increasing  commercial  fisheries 
and  decreasing  subsistence  fisheries;  beginning  in  1968  and  following  years, 

CO 

commercial  catches  have  exceeded  subsistence  catches. 

Other  resident  salmonids  in  the  Yukon  Crossing  vicinity  are  sheefish, 

C  O 

Arctic  grayling,  whitefish,  and  cisco. 

Sheefish  run  up  as  far  as  the  Yukon  Crossing;  those  in  the  pipeline 
corridor  are  believed  to  remain  locally  in  the  river  rather  than  go  to  sea 

CO 

throughout  the  winter  period.  These  fish  are  known  to  spawn  locally 

CO 

(June  and  July)  each  year  in  the  Ray  and  Dali  Rivers.  Grayling  and  white- 
fish  probably  migrate  up  and  down  the  river  seasonally  at  the  Crossing,  but 
little  is  known  about  these  movements. 
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Recreational  fisheries  are  also  an  important  utilization  of  some  of 

these  salmonids  with  an  extensive  sport  fishery  for  grayling  and  char  In  the 

Yukon  drainage.  The  Chena  River  alone  accounts  for  25,000  man-days  annually. 

OTHER  FISHES  in  the  Yukon  drainage  include  anadromous  lampreys  and 

58 

smelt,  neither  of  which  migrate  to  the  Crossing  vicinity.  Resident  fishes 
of  the  Yukon  Crossing  vicinity  also  include  northern  pike,  long-nosed  sucker, 
burbot,  lake  chub,  trout  perch,  and  sculpin. 

WATERFOWL 

Waterfowl  nest  in  moderate  numbers  along  the  narrow  floodplain  in  the 

CO 

vicinity  of  the  Crossing.  The  entire  section  of  the  Yukon  (Crossing  to 

entrance  of  Tanana  River)  is  indicated  as  nesting  and  molting  areas  for 

waterfowl.17  A  major  north-south  migration  lies  just  east  of  the  Crossing, 

and  a  major  northeast-southwest  waterfowl  migration  route  is  indicated  along 

this  section  of  the  Yukon  River.17  Larger  waterfowl  nesting  and  molting  land 

areas  are  also  noted  south  and  west  of  the  Yukon  and  Tanana  junction.17 

DUCKS  are  assumed  to  be  very  abundant  at  the  Crossing  with  high 

densities  of  ducks  upstream  at  the  Yukon  Flats  and  a  moderate  density  of 

nesting  along  the  Yukon  River  floodplain.  Waterfowl  nesting  is  indicated 

as  extensive  throughout  the  Yukon  River  and  tributary  floodplain  zones  during 
59 

May  and  June. 

Ducks  indicated  as  present17  in  Game  Unit  20,  as  well  as  Game  Units 
12  and  IS,  are  the  following:  lesser  scaup,  pintails,  widgeons,  mallards, 
green-winged  teal,  white-winged  scoters,  buffleheads,  American  goldeneyes, 
canvasbacks,  and  shovelers.17  For  the  above  Game  Units,  the  breeding 
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density  Is  67  ducks  per  square  mile,  with  an  estimated  population  of  621,000 
ducks  producing  an  estimated  1,244,000  birds.'7 

Ducks  are  of  small  consequence  to  subsistence  utilization  today,  but 
sport  hunting  Is  an  Important  use  of  this  resource. 

GEESE  are  said  to  be  found  In  fairly  substantial  numbers  In  the  Game 
Units  Including  the  Crossing  vicinity.  Canada  geese  and  white-fronted 
geese  are  the  principal  species  of  Interest. 

SWANS  (trumpeters)  are  Indicated  on  other  Yukon  drainage  systems  but 
not  In  the  Crossing  to  Tanana  junction.  A  few  swans  may  be  present  In  this 
vicinity. 

SHOREBIRDS,  Including  little  brown  cranes,  are  Indicated  In  the  Game 
Unit  Including  the  Crossing. 

TERRESTRIAL  MAMMALS 

MOOSE  occur  In  the  Crossing  vicinity,  with  Winter  concentrations  down¬ 
stream  on  the  Hess  Creek  drainage  and  at  and  below  the  Yukon-Tanana  junction. 
The  latter  region  Is  also  Indicated  as  providing  Spring  and  Summer  calving'7 
and  feeding  areas  for  thousands  of  moose)7  Moose  tend  to  congregate  on 
river  flats,  Islands,  and  bars  In  mid  to  late  Winter,  particularly  In  years 
of  deep  snow.  Moose  are  an  Important  sport  and  subsistence  resource  In  the 
area. 

CARIBOU  are  present  In  low  numbers  In  the  area,  but  a  wintering  area 
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exists  upstream  and  west  of  the  Crossing.  One  source  indicated  that 

neither  the  Steese-Fortymlle  nor  Arctic  caribou  herds  are  known  to  migrate  to 
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this  vicinity.  Another  source  Indicated  that  the  Steese-Fortymlle  herd 
is  seldom  found  as  far  northwest  as  the  south  bank  of  the  Yukon.  A  few 


caribou  were  assumed  to  be  in  the  Crossing  vicinity. 

BROWN  BEAR  are  indicated  as  present  north  and  south  of  the  Yukon 
area^  and  were  assumed  to  be  in  low  to  moderate  abundance  here. 

BLACK  BEAR  are  shown  as  present  in  the  entire  area  around  this 

17  1g 

vicinity  and  were  assumed  in  moderate  numbers. 

WOLVES  AND  WOLVERINES  are  indicated  in  the  Crossing  vicinity.  Popu¬ 
lations  are  highly  variable  and  are  assumed  moderate.  Wolves  and  wolverines 
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are  not  known  to  concentrate  in  the  Crossing  vicinity  in  any  season. 

AQUATIC  FURBEARERS  in  this  vicinity  would  include  beaver,  river  otter, 

1 8 

and  mink,  and  are  assumed  to  be  abundant. 

FLORA 

The  hypothetical  spill  of  crude  oil  at  the  Yukon  River  Crossing  is  on 

the  north  shore  of  the  River  where  the  highway  bridge-pipeline  crosses  the 

River.  The  scenario  would  cause  little  or  no  oil  to  directly  impact  the 

terrestrial  vegetation  but  would  contact  any  aquatic  vegetation  present. 

The  lower  slopes  and  broad  valley  flats  are  generally  forested  with 

14 

black  spruce  and  associated  heath  and  dwarf  birch.  Moss  and  peat  layers 

are  characteristic  of  floors  of  mature  forests  that  have  not  been  severely 

1 4 

burned  in  perhaps  the  last  50  to  200  years. 

One  source6^  indicated  that  both  sides  of  the  Yukon  River  in  the 
pipeline  vicinity  (coded  16S/2)  are  commercial  forest  land  estimated  to  con¬ 
tain  more  than  20  percent  trees  of  9-in.  minimum  DBH  (diameter  breast  height) 
and  12-ft  minimum  height,  capable  of  producing  20  cu  ft  or  more  wood  per 
acre  per  year. 
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Floodplains  next  to  larger  streams  (assumed  to  include  the  Yukon  River) 

have  riparian  vegetation  which  Includes  willows,  alder,  aspen,  and  balsam 
14 

poplar.  These  plants  are  small  and  scrubby  in  form,  in  places,  reflecting 

young  age  from  recent  establishment  following  severe  flooding. 

Smaller  streams  north  of  the  Yukon  River  are  indicated  as  having 

herbaceous  aquatic  plants  (pondweeds,  sedges,  and  grass)  in  quiet  water  areas 

14 

produced  by  oxbows  and  beaver  dams.  Slower  water  areas  on  the  Yukon  River 
would  be  expected  to  be  similar.  The  bulk  of  the  river  Is  assumed  to  be 
devoid  of  much  aquatic  vegetation  as  a  result  of  fast-flowing  water,  silt 
carried  by  the  river,  and  ice  in  Winter  and  ice-souring  du^ii.g  breakup. 

For  further  physical  and  biological  information  on  the  Yukon  Crossing, 
see  Appendix  D. 

(c)  RESULTS 

Only  two  habitats  were  present  at  this  location,  freshwater  river  and 
terrestrial.  The  freshwater  habitat  accounted  for  80  to  90  percent  of  the 
impact  score  for  each  case.  Only  crude  oil  was  spilled  from  the  pipeline. 
Major  impact  scores  resulted  for  50,000-bbl  spills  in  both  seasons  and 
10,000-bbl  spills  in  Summer.  Summer  scores  were  higher  than  those  for  simi¬ 
lar  spill  sizes  during  breakup,  reflecting  the  influence  of  greater  species 
abundance  in  Summer. 

Fish  were  impacted  by  the  chemical  toxicity  of  the  spills.  Major 
contributors  to  the  scores  were  salmon,  Dolly  Varden,  whitefish,  and  grayling. 
Waterfowl  were  sensitive  to  physical  contact.  Ducks,  geese,  and  swans  were 
the  major  contributors.  Wolverine  and  raptors  were  judged  to  be  sensitive 
through  ingestion  of  oil -contaminated  fish  and  waterfowl. 
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YS I  CAL  FATE  OF  SPILLS 


Three  scenarios  were  examined  for  the  Yukon  River.  The  scenarios 
irrespond  to  the  three  basic  states  of  the  river:  free-flowing  (Summer  and 
trly  Fall),  frozen  (Winter  and  early  Spring),  and  breakup  (late  Spring). 

The  scenario  for  Summer  is  based  on  the  average  flow  of  the  river. 

)r  z  pipeline  break  at  the  river,  it  was  estimated  that  50,000  barrels  of 
1  could  flow  out  of  the  pipe  into  the  river  in  less  than  1  hour.  Down- 
Team  transport  was  assumed  to  occur  at  the  speed  of  the  average  river 
rrent  with  deposition  of  oil  on  the  river  banks,  evaporation,  weathering, 
ffusion  into  the  water  column,  and  mixing  into  the  river  bed  continually, 
ducing  the  amount  of  oil  in  the  slick  (see  Figure  2-92).  Primary  impacts 
re  associated  with  three  transit  periods  as  listed  below: 

0-12  hours  chemical  effects 

12-24  hours  physical  effects 

24+  hours  aesthetic  effects 

re  chemical  effects  were  associated  with  the  volatile,  lighter  fractions 
the  oil,  physical  effects  included  shoreline  deposition,  smothering, 
mixing  into  the  river  bottom;  and  aesthetic  effects  included  shoreline 
isition  of  the  residue  of  the  spill.  The  slick  was  estimated  to  reach 
Tanana  River  confluence  in  24  hours. 

For  the  late-Spring  breakup  scenario,  it  was  assumed  that  the  oil  was 
Iwd  just  before  or  at  peak  flow.  Flow  estimated  in  the  literature^  gave 
ity  and  volume  values  about  10  percent  greater  than  the  average  flow 
used  for  Sunrner.  While  both  scenarios  impact  the  same  two  habitats, 
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species  abundance  was  different  and  it  was  assumed  that  the  impacts  were 
reduced  due  to  the  greater  water  volume  and  sediment  scouring. 

The  Winter  scenario  with  the  river  frozen  assumed  that  the  oil  formed 
a  pool  about  l»cm  thick  at  the  spill  site.  For  50,000  barrels  the  calculated 
radius  of  the  pool  at  that  thickness  was  about  500  m.  It  was  also  assumed 
that  cleanup  would  remove  nearly  100  percent  of  the  oil  and  contaminated 
snow  on  the  river  ice.  However,  if  not  removed,  the  oil  was  assumed  to  re¬ 
main  quiescent  until  breakup,  when  the  impact  was  scored  analogous  to  the 
late-Spring  or  breakup  scenario. 

CASE  DISCUSSION 

Table  2-39  presents  the  results  of  the  oil  spill  scenarios  examined 
at  the  Yukon  River  without  cleanup. 

TABLE  2-39-  YUKON  PIVER  CASE  RESULTS  NO  CLEANUP 

SPILL  SIZE 

50,000  10,000  1,000  100 

15,650  [l^  9,362  [3]  3,320  [5]  1,017  17] 

9,816  (2]  5,928  [A]  2,040  [6]  600  [8] 

(1)  Numbers  in  brackets  are  the  case  numbers  that  follow. 

Only  the  Freshwater  River  and  Terrestrial  Habitats  were  impacted  in  the 
scenarios. 

CASE  1:  SUMMER,  CRUDE  OIL,  50,000  BBLS  -  IMPACT  SCORE  15,650 

THE  FRESHWATER  RIVER  HABITAT  contributed  about  91  percent  (14,175)  of 
the  impact  score  for  this  case.  All  species  present  contributed  significantly 


SPILL  TYPE 
AND 
SEASON 


Summer 
Crude  Oil 

Breakup 
Crude  Oil 
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to  the  Impact  score.  The  larger  contributions  were  from  king  salmon  (2,175), 
chum  salmon  (2,175),  coho  salmon  (870),  Dolly  Varden  (1,450),  whlteflsh  (820), 
Arctic  grayling  (820),  other  fishes  (547),  ducks  (1,692),  geese  (547),  and 
swans  (683).  All  species  were  judged  to  be  abundant  In  this  habitat  except 
for  coho  salmon,  pike,  and  sticklebacks,  which  were  moderately  abundant. 
Sockeye  and  pink  salmon  and  rainbow/streaked  trout  were  not  present.  The 
salmon  and  mammal  species  were  commercially  important.  Swans  were  classi¬ 
fied  as  protected.  All  salmon  species  and  Dolly  Varden  were  judged  to  be 
the  most  sensitive  to  the  chemical  Impact  of  the  oil. 

THE  TERRESTRIAL  HABITAT  contributed  the  remaining  9  percent  (1,475) 
to  the  impact  score  in  this  case.  The  species  which  were  the  main  con¬ 
tributors  were  wolverine  (319),  wolf  (150),  raptors  (255),  other  birds 
(255),  and  other  mammals  (128).  Wolverine  and  wolves  were  the  most 
relatively  abundant  species  In  this  habitat.  Raptors  were  assumed  to 
include  the  endangered  species  of  peregrine  falcon. 

Table  2-40  presents  the  complete  results  for  Case  1. 

CASE  2:  SPRING  BREAKUP,  CRUDE  OIL,  50,000  BBLS  -  IMPACT  SCORE  9,816 

THE  FRESHWATER  RIVER  HABITAT  contributed  88  percent  (8,668)  of  the 
impact  score  for  this  case.  The  only  substantial  contributions  were  from 
fish  species.  The  following  species  contributed  the  majority  of  the 
impact  score 


King  salmon 

2,175 

Coho  salmon 

870 

Chum  salmon 

2,175 

Dolly  Varden 

967 

Whlteflsh 

547 
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2-679 


13M  HO- 1*1  a  ROD  1*0TJ>3INI 


TABLE  2-40  (CONT'D 


umn  »3»uo 


Arctic  grayllnc 

547 

Other  fishes 

328 

THE  TERRESTRIAL  HABITAT  contributed  the  remaining  12  percent  (1,148) 
of  the  Impact  score.  The  most  significant  contributing  species  were  wolver¬ 
ine  (319),  wolf  (150),  other  mammals  (128),  and  raptors  (178).  Raptors 
Included  a  species  of  peregrine  falcon  listed  as  endangered. 

CASE  3;  SUMMER,  CRUDE  OIL,  10,000  BBLS  -  IMPACT  SCORE  9,362 

THE  FRESHWATER  RIVER  HABITAT  contributed  86  percent  (8,046)  of  the 
impact  score.  The  decrease  in  Impact  score  for  this  habitat  from  Case  1 
Is  accounted  for  primarily  by  the  following  species: 


King  salmon 

reduced 

to 

1,230 

from 

2,175 

Coho  salmon 

reduced 

to 

492 

from 

870 

Chum  salmon 

reduced 

to 

1,230 

from 

2,175 

Dolly  Varden 

reduced 

to 

820 

from 

1 ,450 

Whitefish 

reduced 

to 

383 

from 

820 

Arctic  grayling 

reduced 

to 

383 

from 

820 

Other  fishes 

reduced 

to 

255 

from 

547 

Ducks 

reduced 

to 

957 

from 

1,692 

Swans 

reduced 

to 

319 

from 

683 

THE  TERRESTRIAL  HABITAT  contributed  the  remaining  14  percent  (1,316) 
to  the  impact  score.  This  amounted  to  only  an  11  percent  reduction  from 
Case  1  for  this  habitat.  This  was  due  to  reduced  estimated  lonq-term  im¬ 
pacts  in  four  species  which  resulted  in  minor  decreases. 
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CASE  4:  SPRING  BREAKUP,  CRUDE  OIL,  10,000  BBLS  -  IMPACT  SCORE  5,928 

THE  FRESHWATER  RIVER  HABITAT  contributed  83  percent  of  the  impact 
score  for  this  case.  As  in  Case  5,  fish  was  the  species  group  most  affected. 
The  majority  of  the  decrease  in  score  from  Case  2  for  this  habitat  is  due 
to  the  following: 


King  salmon 
Coho  salmon 
Chum  salmon 
Dolly  Varden 
Whitefish 
Arctic  grayling 
Other  fishes 


reduced  to  1,230  from  2,175 
reduced  to  492  from  870 
reduced  to  1,230  from  2,175 
reduced  to  546  from  967 
reduced  to  255  from  547 
reduced  to  255  from  547 
reduced  to  153  from  328 


THE  TERRESTRIAL  HABITAT  contributed  the  remaining  17  percent  (1,033) 
of  the  impact  score  for  this  case.  Only  minor  decreases  were  noted  from 
Case  2.  Minor  decreases  occurred  in  the  following  species: 


Wolverine 

reduced  to 

300  from 

319 

Wolf 

reduced  to 

75  from 

150 

Other  Mama  Is 

reduced  to 

120  from 

128 

RaDtors 

reduced  to 

170  from 

178 

Other  birds 

reduced  to 

72  from 

77 

CASE  5:  SUMMER,  CRUDE  OIL,  1,000  BBLS  -  IMPACT  SCORE  3,320 

THE  FRESHWATER  RIVER  HABITAT  contributed  92  percent  (3,065)  of  the 
impact  score  for  this  case.  The  decrease  in  impact  score  for  this  habitat 
is  accounted  for  primarily  by  the  following  species: 
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King  salmon 

reduced  to 

540  from  1 

,230 

Coho  salmon 

reduced  to 

216  from 

492 

Chum  salmon 

reduced  to 

540  from  1 

,230 

Dolly  Varden 

reduced  to 

360  from 

820 

Whiteflsh 

reduced  to 

90  from 

383 

Arctic  grayling 

reduced  to 

90  from 

383 

Other  fishes 

reduced  to 

60  from 

255 

Ducks 

reduced  to 

446  from 

957 

Geese 

reduced  to 

120  from 

255 

Swans 

reduced  to 

150  from 

319 

River  otter 

reduced  to 

75  from 

300 

Mink 

reduced  to 

75  from 

300 

Muskrat 

reduced  to 

75  from 

300 

Other  aquatic  mammals 

reduced  to 

75  from 

300 

The  decrease  resulted  from  various  reductions  in  short-term  and  long-term 
impacts  on  the  habitat's  species. 

THE  TERRESTRIAL  HABITAT  contributed  the  remaining  8  percent  (255)  of 
the  impact  score  for  this  case.  The  decrease  in  impact  score  for  this  habi 
tat  from  Case  2  resulted  from  decreases  for  all  species  in  the  habitat. 

The  majority  of  the  decrease  is  accounted  for  by  the  following  species: 


Wolverine 

reduced  to 

75  from 

300 

Caribou 

reduced  to 

0  from 

90 

Wolf 

reduced  to 

0  from 

75 

Other  mammals 

reduced  to 

30  from 

VO 
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Raptors 

reduced  to 

60  from 

240 

Other  birds 

reduced  to 

60  from 

240 

CASE  6:  SPRING  BREAKUP,  CRUDE  OIL,  1,000  BBLS  -  IMPACT  SCORE  2,040 

THE  FRESHWATER  RIVER  HABITAT  accounted  for  93  percent  (1,887)  of  the 
impact  score  for  this  case.  The  decrease  in  impuct  score  from  Case  6  is 
accounted  for  by  the  followinq  species,  with  minor  exceptions: 


King  salmon 

reduced 

to 

540 

from 

1,230 

Coho  salmon 

reduced 

to 

216 

from 

492 

Chum  salmon 

reduced 

to 

540 

*rom 

1,230 

Dolly  Varden 

reduced 

to 

240 

from 

546 

Whitef ish 

reduced 

to 

60 

from 

255 

Arctic  grayling 

reduced 

to 

60 

from 

255 

Other  fishes 

reduced 

to 

36 

from 

153 

River  otter 

reduced 

to 

30 

from 

120 

Mink 

reduced 

to 

30 

from 

120 

Muskrat 

reduced 

to 

30 

from 

120 

Other  aquatic  mammals 

reduced 

to 

30 

from 

120 

THE  TERRESTRIAL  HABITAT  contributed  the  remaining  7  percent  (153)  of 
the  impact  score  for  this  case.  The  decrease  from  Case  4  is  due  to  decreases 
in  all  species  present  in  this  habitat.  Only  four  species  were  deemed  im- 
pacted--other  vegetation  (18),  wolverine  (75),  other  marmals  (30),  and 
raptors  (30). 
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CASE  7;  SUMMER.  CRUDE  OIL,  100  BBLS  -  IMPACT  SCORE  1 .077 

THE  FRESHWATER  RIVER  HABITAT  contributed  100  percent  (1,017)  of  the 
Impact  score  for  this  case.  The  Impact  on  the  Terrestrial  Habitat  was 
judged  to  be  negligible  for  this  spill  size  and  was  given  no  Impact  score. 
The  decrease  In  impact  score  from  Case  5  is  accounted  for  by  the  decreases 
for  the  following  species,  with  minor  exceptions: 


King  salmon 

reduced  to 

135  from 

540 

Coho  salmon 

reduced  to 

54  from 

216 

Chum  salmon 

reduced  to 

135  from 

540 

Dolly  Varden 

reduced  to 

90  from 

360 

Ducks 

reduced  to 

105  from 

446 

CASE  8:  SPRING  BREAKUP,  CRUDE  OIL,  100  BBLS  -  IMPACT  SCORE  600 

THE  FRESHWATER  RIVER  HABITAT  contributed  100  percent  (600)  of  the 
impact  score  for  this  case.  Significant  reductions  in  impact  scores  from 
Case  6  were  only  noted  for  fish  species.  Fish  species  account  for  the 
majority  of  the  impact  score,  with  the  bulk  of  the  contribution  due  to 
king  salmon  (135),  chum  salmon  (135),  Dolly  Varden  (60),  whitefish  (60), 
and  Arctic  grayling  (60). 
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(17)  DENALI  FAULT  CROSSING  (DELTA  RIVER) 

The  Trans-Alaska  Pipeline  System  (TAPS)  crosses  the  Denali  Fault  along¬ 
side  the  Delta  River  at  the  Canwell  and  Castner  Glacier  moraines  below  Mount 
Silvertip  and  Triangle  Peak  in  the  Alaska  Range  about  25  miles  north  of  Paxson. 
The  spill  site  is  alongside  Castner  Creek  in  the  Castner  Glacier  moraine  on  the 
Hines  Creek  strand  of  Denali  Fault  about  one-half  mile  from  the  Delta  River  at 
63°24 . 22 '  N  latitude,  145°43.18'  W  longitude  (Fig.  2-94). 

(a)  PHYSICAL  CHARACTERISTICS 

The  pipeline  traverses  the  Alaska  Range  along  the  floodplain  of  the 
Delta  River  and  Phelan  Creek  to  Summit  Lake.  From  Fort  Greely  to  Donnelly, 
the  Delta  River  gains  about  460  ft  in  elevation  in  25  miles.  From  Donnelly  to 
Trims  Creek  near  the  spill  site,  the  river  gains  670  ft  in  19.2  miles.  Eleva¬ 
tion  at  the  spill  site  is  about  2,440-ft  MSL.  On  all  sides  of  the  Delta  River, 
the  Alaska  Range  rises  to  typical  heights  of  4,000  to  6,000-ft  MSL,  with  peaks 
of  8,000  to  10,000-ft  MSL.  Paxson  is  at  2,800-ft  MSL,  with  the  pass  near 
Summit  Lake  at  about  3 , 260- ft  MSL. 

The  site  is  located  in  the  Continental  Climatic  Zone.  Local  climatic 
variations  are  observed  due  to  the  topographical  influence  of  the  Alaska 
Range.14  Climatic  data  for  Paxson  indicated  a  typical  Winter  temperature 
range  of  -20°F  to  +16°F,  and  a  Summer  temperature  range  of  36-63°F.1,14 
Extreme  temperatures  recorded  are  -59°F  and  35°F. 1,4,14 

The  spatial  distribution  of  precipitation  shows  a  pronounced  topo- 

A  I  A 

graphical  influence  ’  Precipitation  at  Trims  Creek  near  the  spill  site 
is  about  40  in.  per  year;  at  Paxson  about  20  in.  per  year  and  at  Gulkana 
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Snowfall  shows  a 


(275  miles  south  of  spill  site)  about  11  In.  per  year.4 
similar  distribution.  Snowfall  at  Trims  Creek  is  about  274  In.  per  year 
and  at  Paxson  is  about  110  In.  per  year. 

Thaw  typically  begins  in  the  first  part  of  June,  and  freezeup  begins 

4 

around  mid-August.  Spring  floods  caused  by  ice  jams  occur  In  the  Delta 
4  14 

River.  ’  Mean  annual  flow  rate  near  the  spill  site  has  been  estimated  at 

about  10,000  cubic  ft  per  sec  with  a  velocity  ov  about  4.4  ft  per  sec. 

5 

Peak  flow  Is  estimated  at  20,000  cubic  ft  per  sec  and  5.8  ft  per  sec. 

Soils  alonq  the  Delta  river  include  floodplain  sands  and  gravel  and 

14  14 

dense  glacial  fill  over  bedrock.  Permafrost  Is  discontinuous  In  this  area. 

SPILL  SCENARIO 

The  soil!  site  was  chosen  about  one-half  mile  from  the  Delta  River 
alongside  Castner  Creek.  It  is  assumed  that  oil  would  take  about  1  hour  to 
flow  down  the  glacial  moraine  to  the  Delta  River.  Further  transport  would 
occur  with  the  flow  of  the  Delta  River.  Average  flow  velocities  were  chosen. 
These  velocities  were  estimated  at  4.4  ft  per  sec  for  about  15  km  downstream 
and  3.7  ft  per  sec  below  that.  With  no  further  data,  we  assumed  the 
3.7-ft  per  sec  velocity  would  extend  to  the  confluence  with  the  Tanana  River. 

Given  these  assumptions,  the  leading  edge  of  the  slick  would  reach 
Black  Rapids  In  about  4  hours  and  Darling  Creek  in  about  6  hours.  Donnelly 
would  be  reached  in  about  9  hours  and  Donnelly  Dome  would  be  passed  in  about 
12  hours.  The  slick  would  reach  Delta  Junction  in  about  19  to  20  hours  and 
it  would  reach  the  confluence  with  the  Tanana  River  in  about  23  hours.  These 
time  isochrons  are  illustrated  in  Figure  2-95. 


JL 
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FIGURE  2-95.  DENALI  FAULT  10,000  BBL  CRUDE  SPILL  ISOCHRONES 
STREAM  VELOCITY:  4.4  TO  3.7  FT. /SECOND 

STREAM  GRADIENT:  VARIABLE 
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(b)  BIOLOGICAL  CHARACTERISTICS 


This  section  characterizes  the  vicinity  of  the  Denali  Fault  (Hines 
Creek  Strand)  crossinq  the  TAPS  pipeline,  Castner  Creek  into  which  a  spill 
would  drain,  Delta  River  (into  which  Castner  Creek  drains)--from  this 
junction  downstream  to  the  vicinity  of  the  junction  of  the  Delta  and 
Tanana  Rivers. 

The  important  biological  resources  in  the  Denali  Fault  vicinity  and 
downstream  would  be  waterfowl,  several  terrestrial  mammals,  and  one  salmon 
species.  Resource  summaries  are  shown  in  Figures  2-96  through  2-99. 

FISHES 

SALMON  I  PS  present  in  this  "vicinity"  are  lower  in  abundance  than  in 

the  Yukon  Crossing  location;  however,  salmon  spawning  exists  in  potential 

impact  areas  which  was  not  the  case  at  the  Yukon  River. 

Castner  Creek  is  indicated  as  a  steep  glacial  runoff  stream  which 

59 

contains  no  fisheries  resources.  The  Delta  River  is  a  state-designated 

anadromcus  fish  stream  (January  1974);  however,  the  only  anadromous  species 

are  chum  salmon  which  use  the  first  mile  of  river  above  the  junction  with 
59 

the  Tanana  River. 

58 

Salmon  utilize  the  following  areas  near  this  location:  the  lower 

mile  of  the  Delta  River,  the  south  bank  floodplain  of  the  Tanana  River  and 

the  Del ta-Clearwater  River  (east  of  TAPS  pipeline  corridor).  Summer-type 

(second  run  of  the  Yukon)  chum  salmon  dominate,  with  coho  salmon  a  signifi- 

58 

cant  second  species,  at  the  Delta-Clearwater  River. 

Adult  salmon  time  of  arrival  and  spawning  is  the  same  for  both  species 

58 

of  salmon--September  1st  to  November  30th. 
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FIGURE 

SOURCE: 


-96.  DENALI  FAULT  CROSSING  CONCENTRATIONS  OF  SELECTED  RESOURCES. 

Alaska  Department  of  Fish  and  Game,  ALASKA  'S  wildlife  and  HABITAT \ 
January  1973. 
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SOURCE:  Alaska  Department 
January  1973. 


of  Fish  and  Game,  ALASKA'?  WILDLIFE  AND  HABIT  A. 
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The  chum  salmon  In  the  lower  Delta  River  is  the  largest  documented 

66 

spawning  concentration  of  Fall  chums  known  in  the  Interior  of  Alaska. 

These  fish  make  extensive  use  of  ground-water  spring  areas  (warm)  when  ice 
forms  In  this  river. 

Other  salmonids  in  the  lower  Delta  and  adjacent  Tanana  Rivers  include 

58 

Arctic  grayling  and  whiteflsh.  Lakes  that  should  not  be  contacted  by  oil 
In  this  lower  Delta  River  vicinity  contain  native  whiteflsh,  lake  trout, 
Arctic  grayling,  and  planted  rainbow  trout  and  landlocked  coho  salmon.58 

The  upper  Delta  River  is  Indicated  as  having  no  fish  resources.59 
This  section  of  the  river  carries  a  heavy  natural  silt  load  during  much  of 
the  open-water  period  and  goes  dry  during  the  freezeup  —October  through 
April.59 

OTHER  FISH  in  this  vicinity  Include  burbot  in  the  lower  Delta  and 
58 

adjacent  Tanana  Rivers.  Burbot  and  suckers  are  also  in  the  above-mentioned 
i  l  58 

lakes. 

WATERFOWL 

Waterfowl  are  indicated  as  having  major  north/south  migration  routes 
in  the  vicinity  of  the  Delta  River,  while  molting/nesting  areas  occur  above 
the  spill  site  just  south  of  Eureka  Creek  and  below  the  spill  site  just  north 
of  Donnelly.  Waterfowl  are  thought  to  be  less  abundant  here  than  in  the 
Yukon  Crossing  vicinity. 

DUCKS  are  thought  to  include  the  same  species  as  described  in  the 
Yukon  Crossing  vicinity  as  both  locations  are  partially  in  the  same  Game 
Management  Unit  (20) . ^  An  important  nesting/molting  area  lies  downstream 
on  the  Delta  River  north  of  Donnelly.  Ducks  are  involved  in  subsistence  and 
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sport  hunting  utilization.  This  is  a  heavily  used  Spring/Fall  migration 
area  for  ducks. 

GEESE  would  also  be  similar  in  species  to  those  described  for  the 
Yukon  Crossing.  The  area  downstream  is  nesting/molting  habitat.  Major 
migrations  of  geese  pass  through  this  area.17 

SWANS  (trumpeter)  are  common  nesters  in  the  Tanana  Flats  area  down¬ 
stream  on  the  Tanana  River  from  the  Delta  River  junction.  They  are  expected 
to  be  in  the  northern  end  of  the  study  location  vicinity. 

SHOREBIRDS  are  present  and  this  is  a  migration  route  for  them. 

Important  breeding  population  exists  north  of  Black  Rapids  Glacier. 

TERRESTRIAL  MAMMALS 

MOOSE  are  found  along  the  entire  Delta  River;  but,  only  in  Fall  and 
Winter  are  concentrations  of  moose  found  on  the  lower  Delta  River  floodplain.17 
Marked  movements  of  moose  are  expected  down  the  upper  Delta  River  each  Fall 

CO 

with  reverse  movements  each  Spring.  Riparian  vegetation  is  heavily  utilized 

l  ft 

by  moose  in  Winter. 

CARIBOU  utilize  areas  as  Winter  range  south  as  far  north  as  Castner 

Creek  on  the  Delta  and  on  the  Delta  north  of  the  Donnelly  vicinity.  Calving 

17  58 

areas  are  denoted  in  this  latter  area  also.  Another  source  indicated 
that  the  upper  Delta  (Nelchina  caribou)  herd  was  seen  this  far  north  only 
when  the  herd  was  larger  and  that  the  small  Delta  herd  (5,000)  occasionally 
moves  into  the  Delta  lowlands  in  Summer.  Caribou  were  considered  in  low 
abundance  in  the  general  Denali  Fault  Crossing  vicinity. 
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PALL  SHEEP  are  indicated  as  present  In  the  low  mountains  (and  higher) 


on  each  side  of  the  upper  Delta  River.17  They  are  Indicated  as  abundant/58 

Lambing  is  from  early  May  to  mid-June  at  elevations  above  2,500  ft.88 

BROWN  BEAR  are  In  low  numbers  in  the  vicinity,  with  intensive  Spring 

use  of  the  lower  Delta  from  Black  Rapids  south  to  the  Fort  Greely  area  (west 

of  Donnelly  Dome).17  No  denning  or  concentrations  on  fish  streams  are  noted 

on  the  Delta  downstream  of  Castner  Creek  (spill  site).  From  November 

through  April,  the  animals  are  in  hibernation. 

BLACK  BEAR  are  present  throughout  this  vicinity.17  This  species  Is 

10 

thought  to  be  in  moderate  numbers  here  and  important  in  sport  hunting. 

Black  bear  are  in  hibernation  from  November  through  April. 

BISON  are  indicated  as  having  Summer  range  along  and  east  of  the 

Delta  Piver  north  of  Black  Rapids.1'  This  is  indicated  from  April  until 
58 

September.  Calving  areas  are  noted  along  the  braided  Delta  River  from 

north  of  Black  Rapids  to  the  Donnelly  Dome  vicinity.  This  Is  indicated 

58 

from  April  15th  to  July  15th.  Movement  of  the  Delta  herd  to  and  from  the 

Tanana  wintering  zones  (north  and  northeast)  is  also  noted.58  The  northern 

wintering  area  is  on  the  Delta  River  in  the  Delta  Junction  area.17 

WOLVES  AND  WOLVERINES  are  indicated  as  present  throughout  the 

vicinity.17  Both  are  indicated  as  abundant  in  the  river  valley  In  this 

vicinity.  Trapped  wolverine  number  75  annually,17  while  wolf  are  Important 

sport  and  fur  (as  well  as  ecologically  important)  animals. 

AQUATIC  FURBRERERS  include  mink,  muskrat,  beaver,  and  river  otter, 

1 8 

and  are  estimated  to  be  in  low  abundance  he-e. 
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FLORA 


The  hypothesized  crude  oil  spills  on  the  Hines  Creek  Strand  of  the 
Denali  Fault  are  assumed  to  pass  over  a  small  amount  of  land  once  covered  by 
Castner  Glacier  and  flow  into  Castner  Creek  and  then  Into  the  Delta  River. 

The  area  between  the  Hines  Strand  and  the  Delta  River  (coded  8S/2)  is 
Indicated  as  commercial  forest  land  estimated  at  more  than  20  percent  stock 
of  trees,  9-1n.  minimun  DBH  and  12-ft  minimum  height,  capable  of  producing 
20  cubic  ft  or  more  wood  per  acre  per  year.  The  better  drained  uplands 
underlain  by  loess  (fine  soil)  are  indicated  as  forested  with  white  spruce, 
white  birch,  aspen,  and  locally  black  spruce,  singly  or  in  combination.14 
In  flat  poorly-drained  areas,  (presumed  also  to  be  the  Delta  riverbed 
vicinity),  black  spruce  and  larch  are  small  and  scattered  with  a  predominance 
of  heath,  dwarf  birch,  and  willow  shrubs.14  Sedges  and  scattered  herbaceous 
plants  are  also  prominent14  (presumably  associated  with  the  stream).  No  men¬ 
tion  is  made  of  true  aquatic  plants.  Silt  loads,  lack  of  river  flow  in 
Winter,  and  ice  would  seem  to  limit  the  abundance  of  aquatic  vegetation.  The 
braided  nature  of  the  lower  Delta  River  would  seem  to  provide  suitable  areas 
for  aquatic  plants  in  the  Spring-Fall  of  the  year. 


For  further  physical  and  biological  information,  see  Appendix  D  . 


(c)  RESULTS 

Only  two  habitats  were  present  at  this  spill  location— freshwater 
river  and  terrestrial.  Spill  sizes  of  crude  oil  ranged  up  to  10,000  barrels. 
Sunnier  cases  scored  higher  than  breakup  (Winter  or  Spring)  cases  for  similar 
spill  sizes,  reflecting  the  influence  of  greater  species  abundance. 

Fish  were  impacted  by  the  chemical  toxicity  of  the  spill.  Major  con¬ 
tributors  to  the  scores  were  salmon,  whitefish,  grayling,  pike,  and  Dolly 
Varden.  Waterfowl  were  impacted  by  physical  contact.  Major  contributors  were 
geese,  ducks,  and  swans.  Raptors  were  judged  sensitive  through  ingestion  of 
oil -contaminated  fish  and  waterfowl. 

The  impact  scores  were  smaller  than  those  at  the  Yukon  location  for 
similar  spill  sizes  and  seasons. 


PHYSICAL  FATE  OF  SPILLS 


Two  oil  spill  scenarios  were  examined  at  Denali.  The  first  scenario 
was  based  on  average  Summer  conditions.  The  second  scenario  was  based  on 
Springtime  conditions  typical  of  the  period  of  breakup  of  the  Delta  river. 

It  was  assumed  that  a  Wintertime  spill,  if  not  cleaned  up,  would  remain 
quiescent  until  breakup  and  was  therefore  treated  the  same  as  a  spill  that 
occurred  just  prior  to  or  during  the  breakup  period. 

The  spill  point  was  chosen  in  the  Castner  Glacier  moraine,  next  to 
Castner  creek,  about  one-half  mile  from  the  Delta  river.  Even  assuming  a 
rapid  discharge  of  oil  from  the  pipe  break,  flow  down  the  Castner  creek  bed 
would  result  in  oil  retention  in  the  moraine  and  a  much  slower,  more  con¬ 
tinual  discharge  Into  the  Delta  river.  The  largest  spill  size  was  smaller 
than  the  Yukon  river  scenarios,  but  the  average  flow  of  the  Delta  river  is 
about  1/80  the  volume  of  the  Yukon.  The  deposition  of  oil  In  the  moraine 
tended  to  reduce  the  estimated  impact  scores  for  species  associated  with  the 
Delta  river,  but  this  was  offset  by  the  increased  impact  resulting  from  the 
lesser  flushing  volume  of  water. 

After  spillage,  the  oil  was  assumed  to  require  one  hour  to  flow  down 
Castner  creek  and  begin  flowing  into  the  Delta  river.  This  is  equivalent 
to  a  flow  rate  of  about  0.7  ft/sec.  Once  reaching  the  river,  the  oil  was 
assumed  transported  downstream  by  the  river  currents.  This  river  transport 
was  discussed  earlier  in  the  paragraphs  on  SPILL  SCENARIO.  The  leading 
edge  of  the  slick  was  estimated  to  reach  the  confluence  of  the  Delta  with  the 
Tanana  river  in  about  23  to  24  hours.  The  majority  of  impact  due  to 
chemical  toxicity  and  physical  smothering  was  assumed  to  occur  in  the  Delta 
river  (see  Figure  2-95). 
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CASE  DISCUSSION 


Table  2-41  presents  the  results  of  the  oil  spill  scenarios  at  Denali 
without  cleanup. 


TABLE  2-41.  DENALI  CASE  RESULTS  -  NO  CLEANUP 

SPILL  SIZE  (  B  B  L  S  ) 


SEASON 

SPILL 

TYPE 

10,000  4,000 

1 ,000 

100 

Summer 

Crude 

Oil 

(2) 

5,414  [l]  3,458  [2] 

2,068  [4] 

519  [7] 

Breakup  ^ 

Crude 

Oil 

2  ,575  [3]  1  ,469  (5] 

968  [6] 

253  [8] 

(1)  Includes  either  Spring  or  Winter  with  no  cleanup. 

(2)  Numbers  in  brackets  are  the  case  numbers  that  follow. 


Freshwater  river  and  terrestrial  habitats  were  impacted. 

CASE  1;  SUMMER,  CRUDE  OIL,  10,000  BBLS  -  IMPACT  SCORE  5,414 

THE  FRESHWATER  RIVER  HABITAT  contributed  81  percent  (4,408)  of  the  impact 
score  for  this  case.  The  species  which  were  the  main  contributors  to  this 
score  were  king  salmon  (191),  chum  salmon  (383),  coho  salmon  (191),  Dolly 
Varden  (273),  whitefish  (328),  Arctic  grayling  (328),  pike  (273),  other 
fishes  (273),  ducks  (494),  geese  (456),  and  swans  (456).  Whitefish,  the 
salmon  species,  and  the  mammals  had  commercial  importance.  Dolly  Varden, 
whitefish,  Arctic  grayling,  pike,  ducks,  and  geese  had  the  highest  recreational 
importance  values.  The  salmon  species  had  the  highest  subsistence  values. 

Swans  were  classified  as  protected.  Fish  were  judged  to  be  most  sensitive 
to  the  chemical  toxicity  of  the  of  the  crude  oil  and  waterfowl  were  judged 
the  most  sensitive  to  physical  contact  with  the  oil. 

THE  TERRESTRIAL  HABITAT  contributed  the  remaining  19  percent  (1,006)  of 
the  impact  score  for  this  case.  The  species  which  contributed  significantly  to 
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4652  Kbd  5*1  ft 


the  score  were  wolverine  (102),  raptors  (255),  and  other  birds  (128).  Raptors 
and  wolverine  were  judged  to  be  most  sensitive.  Raptors  were  assumed  to 
Include  an  endangered  species  of  peregrine  falcon. 

Table  2-42  presents  the  complete  results  for  Case  1. 

CASE  2;  SUMMER,  CRUDE  OIL,  4,000  BBLS  -  IMPACT  SCORE  3,458 

THE  FRESHWATER  RIVER  HABITAT  contributed  79  percent  (2,722)  of  the 
impact  score  for  this  case.  The  decrease  in  impact  score  for  this  habitat 
from  Case  1  is  primarily  accounted  for  by  the  following  species: 


King  Salmon 

reduced 

to 

89 

from  191 

Chum  Salmon 

reduced 

to 

179  from  383 

Coho  Salmon 

reduced 

to 

89 

from  191 

Dolly  Varden 

reduced 

to 

128 

from  273 

Whitefish 

reduced 

to 

153 

from  328 

Arctic  Grayling 

reduced 

to 

153 

from  328 

Pike 

reduced 

to 

128 

from  273 

Other  Fishes 

reduced 

to 

128 

from  273 

THE  TERRESTRIAL  HABITAT  contributed  the  remaining  21  percent  (736)  of  the 
impact  score  for  this  case.  The  major  decrease  in  score  was  for  wolverine 
(to  48  from  102)  and  minor  decreases  occured  for  seven  other  species  in  this 
habitat. 
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CASE  3:  BREAKUP.  CRUDE  OIL,  10,000  BBLS  -  IMPACT  SCORE  2,575 

THE  FRESHWATER  RIVER  HABITAT  contributed  68  percent  (5,162)  of  the 
Impact  score  for  this  case.  The  decrease  In  Impact  score  for  this  habitat 
compared  to  Case  1  stemmed  from  reduced  species  populations  estimated  for 
Winter  and  Spring.  Some  fish  species  had  reduced  populations  and  waterfowl 
were  not  present.  Aquatic  mammal  populations  were  judged  relatively  the  same 
for  the  different  seasons.  The  decrease  In  Impact  score  was  accounted  for  by 
the  following  species,  with  minor  exceptions: 


Dolly  Varden 

reduced 

to 

137 

from  273 

Whlteflsh 

reduced 

to 

164 

from  328 

Arctic  Grayling 

reduced 

to 

164 

from  328 

Pike 

reduced 

to 

137 

from  273 

Other  Fishes 

reduced 

to 

137 

from  273 

Ducks 

reduced 

to 

0 

from  494 

Geese 

reduced 

to 

0 

from  456 

Swans 

reduced 

to 

0 

from  456 

THE  TERRESTRIAL  HABITAT  contributed  the  remaining  32  percent  (813) 
to  the  impact  score  for  this  case.  The  changes  in  impact  score  compared 
to  Case  1  again  were  due  to  differing  populations  for  the  species  in  the 
habitat  for  the  different  seasons.  With  minor  variations,  the  change  in 
impact  score  from  Case  1  for  this  habitat  is  accounted  for  by  the  following 


Wolverine 

Increased 

to 

170  from  102 

Wolf 

Increased 

to 

80  from 

48 

Moose 

Increased 

to 

60  from 

36 

Other  Vegetation 

reduced 

to 

48  from 

80 

Brown  Bear 

reduced 

to 

0  from 

24 

Black  Bear 

reduced 

to 

0  from 

30 

Raptors 

reduced 

to 

128  from  255 

Other  Birds 

reduced 

to 

64  from 

128 

CASE  4:  SUMMER,  CRUDE  OIL,  1,000  BBLS  -  IMPACT  SCORE  2,068 

THE  FRESHWATER  RIVER  HABITAT  contributed  85  percent  (1,761)  to  the 
Impact  score  for  this  case.  The  decrease  In  Impact  score  from  Case  2  for 
this  habitat  is  accounted  for  by  the  following  species,  with  minor  exceptions 


Ducks 

reduced 

to 

213  from  456 

Geese 

reduced 

to 

213  from  456 

Swans 

reduced 

to 

213  from  456 

THE  TERRESTRIAL  HABITAT  contributed  the  remaining  15  percent  (307) 
of  the  Impact  score  for  this  case.  The  decrease  In  Impact  score  from  Case  2 
Is  primarily  accounted  for  by  the  following  species: 

Raptors  reduced  to  120  from  255 

Other  Birds  reduced  to  30  from  120 

CASE  5:  BREAKUP,  CRUDE  OIL,  4,000  BBLS  -  IMPACT  SCORE  1,469 

THE  FRESHWATER  RIVER  HABITAT  contributed  63  percent  (921)  of  this 
impact  score  for  this  case.  The  majority  of  the  decrease  from  Case  3 


2-705 


for  this  habitat  is  due  to  reduced  impacts  on  the  following  fish  species: 


King  Salmon 

reduced 

to 

89 

from 

191 

Chum  Salmon 

reduced 

to 

179 

from 

383 

Coho  Salmon 

reduced 

to 

89 

from 

191 

Dolly  Varden 

reduced 

to 

64 

from 

137 

Whitefish 

reduced 

to 

77 

from 

164 

Arctic  Grayling 

reduced 

to 

77 

from 

164 

Pike 

reduced 

to 

64 

from 

137 

Other  Fishes 

reduced 

to 

64 

from 

137 

THE  TERRESTRIAL  HABITAT  contributed  the  remaining  37  percent  (548) 
of  the  impact  score  for  this  case.  The  largest  decrease  in  impact  score 
from  Case  3  for  this  habitat  was  for  wolverine  (to  80  from  170),  with 
minor  decreased  scores  for  six  other  species. 

CASE  6:  BREAKUP,  CRUDE  OIL,  1,000  BBLS  -  IMPACT  SCORE  968 

THE  FRESHWATER  RIVER  HABITAT  contributed  78  percent  (757)  of  this 
impact  score  for  this  case.  The  decrease  in  impact  score  from  Case  5  for 
this  habitat  was  due  to  minor  decreases  in  scores  for  vegetation,  inverte¬ 
brates,  and  mammals. 

THE  TERRESTRIAL  HABITAT  contributed  the  remaining  22  percent  (211) 
of  the  impact  score  for  this  case.  The  decrease  in  impact  score  from  Case  5 
for  this  habitat  was  due  to  minor  decreases  in  scores  for  nine  species  with 
the  following  species  accounting  for  the  majority: 
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Wolverine 

reduced 

to 

40  from 

80 

Moose 

reduced 

to 

40  from 

60 

Sheep 

reduced 

to 

0  from 

40 

Raptors 

reduced 

to 

60  from 

128 

CASE  7:  SUMMER,  CRUDE  OIL,  100  BBLS  -  IMPACT  SCORE  519 

THE  FRESHWATER  RIVER  HABITAT  contributed  82  percent  (423)  of  the 
inpact  score  for  this  case.  The  decrease  in  impact  score  from  Case  4  for 
this  habitat  is  primarily  due  to  decreases  for  the  following  species: 


Chum  Salmon 

reduced 

to 

42  from  179 

Dolly  Varden 

reduced 

to 

30  from  128 

Whitefish 

reduced 

to 

36  from  153 

Arctic  Grayling 

reduced 

to 

36  from  153 

Pike 

reduced 

to 

30  from  128 

Other  Fishes 

reduced 

to 

30  from  128 

Ducks 

reduced 

to 

50  from  213 

Geese 

reduced 

to 

50  from  213 

Swans 

reduced 

to 

50  from  213 

THE  TERRESTRIAL  HABITAT  contributed  the  remaining  18  percent  (96)  of 
the  impact  score  for  this  case.  The  decrease  in  impact  score  from  Case  4 
for  this  habitat  is  accounted  for  by  the  following  species: 
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reduced  to  0  from  30 


Riparian  Vegetation 


Other  Vegetation 

reduced 

to 

0  from 

40 

Brown  Bear 

reduced 

to 

0  from 

12 

Black  Bear 

reduced 

to 

0  from 

15 

Wolf 

reduced 

to 

0  from 

24 

Raptors 

reduced 

to 

60  from 

120 

Other  Birds 

reduced 

to 

0  from 

30 

CASE  8:  BREAKUP,  CRUDE  OIL,  TOO  BBLS  -  IMPACT  SCORE  253 

THE  FRESHWATER  RIVER  HABITAT  contributed  68  percent  (171)  of  the 
impact  score  for  this  case.  The  decrease  in  impact  score  from  Case  6  for 
this  habitat  is  primarily  due  to  the  following  species: 


King  Salmon 

reduced 

to 

21 

from 

89 

Chum  Salmon 

reduced 

to 

42 

from 

179 

Coho  Salmon 

reduced 

to 

21 

from 

89 

Dolly  Varden 

reduced 

to 

15 

from 

64 

Whitefish 

reduced 

to 

18 

*rom 

77 

Arctic  Grayling 

reduced 

to 

18 

from 

77 

Pi  ke 

reduced 

to 

15 

from 

64 

Other  Fishes 

reduced 

to 

15 

from 

64 

THE  TERRESTRIAL  HABITAT  contributed  the  remaining  32  percent  (82) 
of  the  impact  score  for  this  case.  The  decrease  in  impact  score  from  Case  6 
for  this  habitat  is  due  to  decreases  in  the  following  species: 
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Riparian  Vegetation 

reduced 

to 

0  from 

20 

Other  Vegetation 

reduced 

tc 

0  from 

24 

Wolf 

reduced 

to 

0  from 

40 

Raptors 

reduced 

to 

30  from 

60 

Other  Birds 

reduced 

to 

0  from 

15 
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RESULTS  AT  SELECTED  LOCATIONS  WITH  CLEANUP 


INTRODUCTION 

This  subsection  addresses  the  impact  of  selected  oil  spill  cases  with 
cleanup.  This  evaluation  raised  and  lowered  the  "without  cleanup"  impact 
scores  of  different  spill  cases  (subsection  2A)  as  a  result  of  modified 
impacts  estimated  to  result  from  the  hypothesized  cleanup  scenarios. 

The  physical  and  biological  characteristics  of  the  17  locations 
investigated  are  reported  in  the  preceding  subsection  (2A)  and  are  not 
repeated  here. 

Table  2-43  presents  a  summary  of  the  generic  cleanup  methods  available, 
their  applicability,  the  response  times,  and  assumptions  made  for  the  17 
study  locations.  General  comments  on  oil  spill  cleanup  methodolgy  is  contained 
in  Section  6  with  specific  comments  on  cautions  in  the  evaluation  of  the 
available  methods  (subsection  H). 

The  times  to  respond  to  a  specific  postulated  spill  with  containment 
and/or  cleanup  countermeasures  were  estimated  based  on  the  draft  final  report 
"Logistic  Requirements  and  Capabilities  for  Response  to  Oil  Pollution  in 
Alaska"  to  USCG  by  Battelle  Memorial  Institute  under  USCG  Contract  DOT-CG- 
23223-A,  dated  November  1974.  Table  2-43  reflects  airlift  response  times  for 
cleanup  and  containment  personnel,  as  well  as  for  equipment  to  be  used  in  a 
manual  cleanup  mode.  Whereas  it  is  possible  that  containment  booms  and  cer¬ 
tain  other  mechanical  containment/cleanup  equipment  would  also  be  airlifted 
to  any  specific  spill  site,  this  possibility  was  not  taken  into  account  for 
establishing  the  response  times  for  barrier  and  mechanical  cleanup  implemen¬ 
tation  in  Table  2-43. 


TABLE  2-43.  CLEANUP  METHODS,  APPLICABILITY,  RESPONSE  TIMES,  AND  ASSUMPTIONS 
FOR  17  ALASKA  LOCATIONS  BY  SEASONS. 

SITE  AND  SEASON 

(S  =  Summer  W  -  Winter) 

(Response  Times  in  Hours) 


CLEANUP  METHOD 

Yakutat 

<  1 ' 

^  -  -i-  .Lx _ _ 

Valdez 
ii*f  bor  L 1  j 
_  .All. _ 

Valdez 

Narrow 

i  --i 
\ j) 

s[l] 

Drift 
Ri  ver 
(4) 

s 

W 

S 

W 

S 

W 

S 

W 

WATER 

Barriers 

23.0 3 

23.0' 

5.0' 

5.0' 

10.0" 

16.0" 

7.5" 

BI 

Skimming  Devices 

?3.0 3 

23.0" 

5.0' 

5.0- 

10.0" 

16.0" 

7.5" 

BI 

Dispersants  [111 

5.3' 

5.3' 

I 

I 

I 

I 

I 

I 

Sorbents 

23. 03 

23. 01 

5.0' 

5.0' 

10.0" 

16.0" 

7.5" 

BI 

Sinking  Agents 

I 

I 

I 

I 

I 

I 

I 

I 

Gel  ling 

NSA 

NSA 

NSA 

NSA 

NSA 

NSA 

NSA 

NSA 

Magnetic  Separation 

NSA 

NSA 

NSA 

*.SA 

NSA 

NSA 

NSA 

NSA 

Burning 

23.0" 

23.0 1 

PS 

PS 

PS 

PS 

PS 

PS 

Manual  Removal 

23.0 1 

23.0° 

10.0' 

10.  o3 

io.o- 

1  O.O2 

7.52 

BI 

BEACH/LAND 

Emulsification 

23.0 1 

10.0 1 

10.  o1 

10.0  ! 

16. 01 

7. 5 1 

SI 

Hydraulic  Dispersion 

23. 01 

- 

10.0 1 

10.0  1 

10.  o1 

16. 01 

7. 5 1 

SI 

Steam  Cleaning 

NA 

. 

c 

0 

0 

16. 03 

23. 53 

SI 

Sand  Blasting 

NA 

- 

c 

0 

16.0’ 

23.5  3 

SI 

Mechanical  /Manual 

Mixing 

23.  O' 

- 

10.0- 

10. o1 

10.  o1 

16. 01 

8.01 

SI 

Burning 

NA 

- 

PS 

PS 

PS 

PS 

PS 

PS 

Mechanical  /Manual 
Removal  [10] 

23.0' 

_ 

10.0' 

10.0r> 

10.0s 

16.0' 

2.8- 

2.8 

On-Site  Sand 

Cleaning  [7] 

23.0" 

- 

10.0" 

10.0" 

16.0" 

24.0  3 

23.5" 

SI  i 
0.0 

Natural  Dispersion 

O.O1 

- 

O.O1 

O.O1 

O.O1 

O.O3 

O.O2 

ICE 

Burning  [2] 

IF 

IF 

IF 

IF 

IF 

IF 

IF 

4. 3  2 

Mechanical/Manual 
Removal  [2] 

IF 

IF 

IF 

IF 

IF 

IF 

IF 

3 

3.8 

LEGEND 


EFFECTIVENESS  OF  CLEANUP 


I 

IF 

NA 

NSA 

PS 

SI 

SS 

31 

See 


=  Currently  not  permitted  under  the  conditions 
of  the  National  Contingency  Pl.’n,  1975 

-  Ice- free 

=  Not  appl icable 

=  Not  v/ithin  present  state-of-the-art 
--  Personnel  safety  does  not  permit 

-  Assumes  sol  id  ice 

-  Spill  sizes  too  small  for  cleanup  method 


'  Scenario  tested  did  not  impact 
=  Assumes  broken  or  brash  ice,  no 
also  footnotes  at  end  of  table. 


appreciable  free 


c  =  Ineffective 

i 


? 

*  -  Moderately  effective 

4 

r  -  Highly  effective 


water 


TABLE  2-43.  (CONT'D) 


SITE  AND  SEASON 

(S  =  Summer  W  =  Winter) 

Port  (Response  Times  in  Hours)  port 

Graham  Kanishak[7]  Unimak  Moller 


CLEANUP  METHOD 

-*-15) 

(6) 

(7) 

(3) 

S 

W 

S 

W 

S 

W 

S 

W 

WATER 

Barriers 

9.2“ 

9.2j 

9.24 

9. 23 

NA 

NA 

36. 73 

36. 72 

Skinning  Devices 

9 .24 

9.23 

9.24 

9.23 

NA 

NA 

36. 73 

36. 72 

Dispersants  [111 

I 

I 

I 

I 

I 

I 

I 

I 

Sorbents 

9.24 

9 . 23 

9.24 

9.23 

NA 

NA 

36. 73 

36. 72 

Sinking  Agents 

I 

I 

I 

I 

I 

I 

I 

I 

Gelling 

NSA 

NSA 

NSA 

NSA 

NSA 

NSA 

NSA 

NSA 

Magnetic  Separation 

NSA 

NSA 

NSA 

NSA 

NSA 

NSA 

NSA 

NSA 

Burning 

PS 

PS 

SS 

SS 

28. 02 

28. 01 

36.7° 

36.7° 

Manual  Removal 

9 .  22 

9. 22 

9. 22 

9.22 

28. 01 

28. 01 

36. 72 

36. 72 

BEACH/LAND 

Emulsification 

9.21 

9.21 

9.21 

9.21 

28. 01 

28. 01 

36. 71 

36. 71 

Hydraulic  Dispersion 

9.21 

9.21 

9.21 

9.21 

28. 01 

28. 01 

36. 71 

36. 71 

Steam  Cleaning 

15.73 

15. 73 

23. 53 

23.5 3 

58. 73 

58. 73 

78. 23 

78. 23 

Sand  Blasting 

15.73 

15. 73 

23. 53 

23. 53 

58. 73 

58. 73 

78. 23 

78. 23 

Mechanical /Manual 

Mixing 

9.71 

9. 71 

5.01 

9.71 

58. 71 

58. 71 

36. 71 

36. 71 

Burning 

PS 

3.02 

SS 

SS 

8.04 

8. 04 

6.0“ 

6.04 

Mechanical /Manual 

Removal  [10] 

3.05 

3.0s 

3.0s 

3.0s 

8.0s 

8.0s 

6.0s 

6.0s 

On-Site  Sand 

Cleaning  [7] 

15.7" 

15. 73 

23. 54 

23. 53 

58. 73 

58. 72 

78.2“ 

78. 23 

Natural  Dispersion 

O.O1 

O.O3 

O.O1 

O.O1 

O.O4 

O.O4 

O.O2 

O.O2 

ICE 

Burning  [2] 

IF 

IF 

IF 

IF 

IF 

IF 

IF 

IF 

Mechanical/Manual 

Removal  [2] 

IF 

IF 

IF 

IF 

IF 

IF 

IF 

IF 

LEGEND 


EFFECTIVENESS  OF  CLEANUP 


I  8  Currently  not  permitted  under  the  conditions 
of  the  National  Contingency  Plan,  1975 
IF  =  Ice- free 
NA  =  Not  applicable 

NSA  =  Not  within  present  state-of-the-art 
PS  =  Personnel  safety  does  not  permit 
SI  =  Assumes  solid  ice 

SS  =  Spill  sizes  too  small  for  cleanup  method 

-  =  Scenario  tested  did  not  impact 
BI  =  Assumes  broken  or  brash  ice,  no  appreciable  free 

See  also  footnotes  at  end  of  table. 


o  =  Ineffective 

1 

2 


»  =  Moderately  effective 

4 

5  =  Highly  effective 


water 


TABLE  2-43.  (CONT'D) 


SITE  AND  SEASON 


CLEANUP  METHOD 

(S  =  Summer  W  Winter) 
(Response  Times  i^Hours) 

Kvichak  Matthew[4] 

(9)  (10) 

Nome 

(11) 

S 

W 

S 

W 

S 

W 

WATER 

Barriers 

45.2- 

SI 

66. 0‘ 

SI 

55 .6  1 

SI 

Skinning  Devices 

45. 22 

SI 

66.0* 

SI 

55. 61 

SI 

Dispersants  (111 

I 

1 

7.2' 

I 

I 

I 

Sorbents 

45.2' 

SI 

66. 01 

SI 

55 .6  1 

SI 

Sinking  Agents 

I 

I 

I 

I 

I 

I 

Gel  ling 

NSA 

NSA 

NSA 

NSA 

NSA 

NSA 

Magnetic  Separation 

NSA 

NSA 

NSA 

NSA 

NSA 

NSA 

Burning 

45.2° 

SI 

66.0° 

SI 

55.6° 

SI 

Manual  Removal 

45.2' 

SI 

66. 01 

SI 

55. 62 

SI 

BEACH/LAND 

Emulsification 

45. 21 

SI 

66. 01 

SI 

55.61 

SI 

Hydraulic  Dispersion 

45. 21 

SI 

66. 01 

SI 

55. 61 

SI 

Steam  Cleaning 

97.8' 

SI 

145.0' 

SI 

121.2' 

SI 

Sand  Blasting 

97.8' 

SI 

145.0' 

SI 

121. 23 

SI 

Mechanical /Manual 

Mixing 

97. 81 

SI 

145.0 

SI 

121. 21 

SI 

Burning 

4.6“ 

4.64 

7.24 

7.24 

6.04 

6.0" 

Mechanical  /Manual 

Removal  [10] 

4. 6* 

7.2 

7.2 

6  .0 

6.0 

On-Site  Sand 

Cleaning  [7] 

97.8 

SI 

145.0' 

SI 

121. 24 

SI 

Natural  Dispersion 

0.0? 

0.0? 

0.0' 

0.0' 

0.02 

0.02 

ICE 

Burning  [2] 

IF 

4.65 

IF 

7.2' 

IF 

6.0' 

Mechanical/Manual 

Removal  [2] 

IF 

4.6* 

IF 

7.24 

IF 

6.04 

LEGEND 


EFFECTIVENESS  OF  CLEANUP 


I  =  Currently  not  permitted  under  the  conditions 
of  the  National  Contingency  Plan,  1975 
IF  =  Ice- free 
NA  =  Not  applicable 

NSA  =  Not  within  present  state-of-the-art 
PS  =  Personnel  safety  does  not  permit 
SI  =  Assumes  solid  ice 

SS  =  Spill  sizes  too  small  for  cleanup  method 
-  =  Scenario  tested  did  not  impact 
BI  =  Assumes  broken  or  brash  ice,  no  appreciable  free  water 
See  also  footnotes  at  end  of  table. 


=  Ineffective 


3  -  Moderately  effective 

4 

5  =  Highly  effective 
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TABLE  2-43.  (CONT'D) 


CLEANUP  METHOD 
WATER 


SITE  AND  SEASON 

(S  =  Summer  W  -•  Winter) 

(Response  Times  in  Hours) 

Cane  Offshore  Onshore 

Blossom  [4]  Prudhoe[3]  PrudhoeT3] 

—M2) _ LID _ OIL 

s  w  s  w  s  Y~ 


Barriers 

66.  01 

SI 

7.0 3 

SI 

5.0' 

SI 

Skirmiing  Devices 

66.  y 

SI 

7.0  * 

SI 

5.03 

SI 

Dispersants  1111 

I 

I 

7.0' 

I 

I 

I 

Sorbents 

66. 01 

SI 

7.0“ 

SI 

5.0" 

SI 

Sinking  Agents 

I 

I 

I 

I 

I 

I 

Gel  ling 

NSA 

NSA 

NSA 

NSA 

NSA 

NSA 

Magnetic  Separation 

NSA 

NSA 

NSA 

NSA 

NSA 

NSA 

Burning 

66. 03 

SI 

7.01 

SI 

5.0° 

SI 

Manual  Removal 

66. 03 

SI 

7 .0" 

SI 

5.03 

SI 

BEACH/LAND 

Emulsification 

66. 01 

SI 

7.0 1 

SI 

5.01 

5.01 

SI 

Hydraulic  Dispersion 

66. 01 

SI 

7.01 

SI 

SI 

Steam  Cleaning 

145 .0 3 

SI 

NA 

SI 

NA 

NA 

Sand  Blasting 

145 .  Q 3 

SI 

NA 

SI 

NA 

NA 

Mechanical /Manual 

Mixing 

145. 01 

SI 

7.0* 

SI 

5.0 

SI 

Burning 

6.0" 

6.0“ 

7.0" 

SI 

5.0" 

5.0 

Mechanical /Manual 

Removal  [10] 

6.0' 

6.0s 

7.0" 

SI 

5.0s 

5.0 

On-Site  Sand  .... 

Cleaning  [7] 

145.0" 

SI 

O.O1 

7.C 

SI 

5.0" 

SI 

Natural  Dispersion 

0.0: 

- 

“ 

• 

ICE 

Burning  [2] 

IF 

6.0s 

IF 

7.0" 

IF 

5.0 

Mechanical/Manual 

Removal  [2] 

IF 

6.0 

IF 

7.0" 

IF 

5.0 

LEGEND  EFFECTIVENESS  OF  CLEANUP 

I  =  Currently  not  permitted  under  the  conditions  o  =  Ineffective 

of  the  National  Contingency  Plan,  1975  1 

IF  =  Ice-free  z 

NA  =  Not  applicable  3  =  Moderately  effective 

NSA  =  Not  within  present  state-of-the-art  <* 

PS  =  Personnel  safety  does  not  permit  5  =  Highly  effective 

SI  =  Assumes  solid  ice 

SS  -  Spill  sizes  too  small  for  cleanup  method 
-  =  Scenario  tested  did  not  impact 

BI  Assumes  broken  or  brash  ice,  no  appreciable  free  water 
See  also  footnotes  at  end  of  table. 
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TABLE  2-43.  (CONI' D) 


CLEANUP  METHOD 

WATER 

Barriers 

Skiimiing  Devices 
Dispersants  [11] 
Sorbents 
Sinking  Agents 
Gelling 

Magnetic  Separation 

Burning 

Manual  Removal 


BEACH/LAND 


Emulsification 
Hydraulic  Dispersion 
Steam  Cleaning 
Sand  Blasting 
Mechanical /Manual 
Mixing 
Burning 

Mechanical /Manual 
Removal  [10] 
On-Site  Sand 
Cleaning  [7] 
Natural  Dispersion 


ICE 

Burning  [2] 
Mechanical/Manual 
Removal  [2] 


SITE  AND  SEASON 

(S  =  Summer  W  =  Winter) 
(Response  Times  in  Hours; 


Umiat 

_ Q5) _ 

Yukon[5] 

(16) 

Denali [6] 
(17) 

s 

W 

S 

W 

S 

- 

6.03 

SI 

7.03 

SI 

10. o3 

SI 

6.0 3 

SI 

7.03 

SI 

10.  o3 

SI 

I 

I 

I 

I 

I 

I 

6. O'* 

SI 

7.0" 

SI 

10.0“ 

SI 

T 

i 

I 

I 

I 

I 

I 

NSA 

NSA 

NSA 

NSA 

NCA 

NSA 

NSA 

NSA 

:.sa 

NSA 

NSA 

NSA 

6.0° 

SI 

7.0° 

SI 

10.0° 

SI 

6.03 

SI 

7.03 

SI 

10. 03 

SI 

6.01 

SI 

7.01 

SI 

10. 01 

SI 

6.01 

SI 

7.01 

SI 

10. 01 

SI 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

6.01 

SI 

7.01 

SI 

10. 01 

SI 

6.0“ 

6.0“ 

2.7“ 

2.7" 

3.8" 

3.8" 

6.0s 

6.05 

2.7s 

2.75 

3.85 

3.85 

6.0" 

SI 

7.0" 

SI 

10.0" 

SI 

IF 

6.05 

IF 

2.75 

IF 

3.85 

IF 

6.0" 

IF 

2.7" 

IF 

3.8" 

LEGEND  EFFECTIVENESS  OF  CLEANUP 

I  *  Currently  not  permitted  under  the  conditions  o  =  Ineffective 

of  the  National  Contingency  Plan,  1975  i 

IF  =  Ice-free  2 

NA  =  Not  applicable  j  =  Moderately  effective 

NSA  =  Not  within  present  state-of-the-art  <♦ 

PS  =  Personnel  safety  does  not  permit  s  =  Highly  effective 

SI  =  Assumes  solid  ice 

SS  =  Spill  sizes  too  small  for  cleanup  method 

-  =  Scenario  tested  did  not  impact 

BI  =  Assumes  broken  or  brash  ice,  no  appreciable  free  water 
See  also  footnotes  at  end  of  table. 
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TABLE  2-43. 


FOOTNOTES 


Assumes  cleanup  measures  available  in  Valdez  Harbor. 

Assumes  helicopters  could  land  on  beaches  near  oil  spills. 

Assumes  cleanup  measures  available  at  Prudhoe  Oil  Field. 

Transportation  times  for  St.  Matthew  and  Cape  Blossom  based  on  Nome 
and  factored  up  for  greater  distances. 

Assumes  cleanup  measures  available  in  Fairbanks. 

Assumes  cleanup  measures  available  in  Anchorage. 

Assumes  transportation  time  is  the  largest  of  either  Drift  River  or 
Port  Graham. 

Assumes  sand  cleaning  equipment  available  to  all  sites. 

Hay  be  ineffective  due  to  long  response  time  or  safety  considerations. 

May  be  aided  by  use  of  sorbents. 

Dispersants  were  not  legal  in  depths  less  than  100  feet  prior  to 
the  1975  revision  of  the  National  Contingency  Plan.  Based  upon 
the  interpretation  of  the  Revised  Plan  by  MSNW,  most  locations  have 
the  code  "I"  for  dispersants  because  it  was  judged  their  use  would 
not  be  recommended  by  an  On  Site  Commander  (OSC)  (See  Section  6.E.I. 
and  p.  2-718). 


Deployment  of  barriers  and  mechanical  cleanup  equipment  that  has  been 
airlifted  to  a  location  near  a  given  spill  site  requires  land  transportation 
to  shoresite  transfer  points  (for  the  most  part  of  limited  availability  in 
the  remote  spill  locations)  and  availability  of  (local)  vessels.  Another 
possibility  is  to  transfer  equipment  by  helicopter  from  the  destination  air¬ 
field  to  surface  vessels  on  water;  however,  additional  coordination,  equipment, 
and  logistics  are  required.  Local  vessels  to  serve  as  deployment  and  work 
platforms  would  either  be  USCG  vessels  in  the  area  (not  necessarily  guaranteed 
because  of  the  density  required  to  cover  all  potential  spill  locations  in  a 
specific  geographical  area)  or  local  fishing  vessels.  Presence  of  fishing 
vessels  does  not  necessarily  guarantee  accessibility  for  spill  containment 
and  cleanup  activity,  since  they  may  be  engaged  in  fish  harvest  and  the  oper¬ 
ators  may  elect  to  remain  so  engaged.  The  On-Scene  Coordinator  does  not  have 
authority  to  commandeer  vessels  for  cleanup  duty  but  must  negotiate  rental 
agreements;  the  fishermen  may  elect  not  to  participate.  In  any  event,  one 
cannot  expect  availability  of  local  vessels  in  remote  areas  uniformly  for  all 
times  of  the  year.  In  keeping  with  the  philosophy  of  this  study,  the  study 
team  elected  to  use  realistic  but  conservative  estimates  of  time  to  implement 
spill  countermeasures.  One  further  notes  that  the  times  estimated  by  the 
Battel le  report  (see  above)  do  not  take  into  account  the  time  necessary  for 
notification  of  a  spill  incident.  The  assumption  of  immediate  notification 
may  not  be  justified  based  on  past  spill  incidents  since  many  factors  could 
cause  significant  time  delays  before  the  spill  response  personnel  receive 
notice  of  the  incident  and  initiate  response. 

The  use  of  dispersants  and  sinking  agents  is  regulated  according  to 
the  provisions  of  Annex  X  of  the  National  Oil  and  Hazardous  Substances 
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Pollution  Contingency  Plan  entitled  "Schedule  of  Chemicals  and  Other  Additives 
to  Remove  Oil  and  Hazardous  Substances  Discharges."  The  provisions  of  the 
schedule  undergo  continuous  changes  as  new  information  regarding  the  effects 
of  various  chemical  agents  is  developed. 

Currently  (Annex  X  as  given  in  FEDERAL  REGISTER,  Vol.  40,  Number  28, 
Part  II,  Monday,  February  10,  1975)  the  use  of  sinking  agents  is  not  allowed 
for  any  spill  (Subsection  2007.1-1),  whereas  previously  sinking  agents  were 
allowed  where  water  depths  exceeded  100  meters. 

According  to  subsection  2003.1-10  of  Annex  X,  dispersing  agents  may 
now  be  used  for  any  major  or  medium  discharge  in  any  place,  at  any  time,  and 
in  quantities  designated  by  the  On-Scene  Commander  when,  in  the  judgment  of 
the  0SC  and  EPA,  such  use  will  mitigate  the  effects  of  the  discharge  either 
from  the  point  of  view  of  personnel  safety,  environmental  damage,  or  interfer¬ 
ence  with  designated  water  uses.  Previously,  the  restriction  to  use  in  water 
depths  greater  than  100  feet  (at  the  discretion  of  the  0SC)  was  in  effect. 
Consequently,  at  some  „ites  (Yakutat  and  St.  Matthew  Island)  and  for  some 
spill  scenarios,  the  use  of  dispersants  was  considered  to  be  the  most  effective 
countermeasure.  Factors  coisidered  in  this  judgment  included  the  time  history 
of  the  slick  movement,  trie  water  depths  involved,  and  the  biological  resources 
present  at  the  postulated  spill  site.  These  factors  are  dictated  by  the  time 
of  year  of  the  spill  and  prevailing  weather  conditions.  If  the  spill  occurs 
over  deep  water,  exhibits  relatively  slow  dispersion  and  minimal  (known) 
biological  resources  are  present,  then  use  of  dispersants  is  effective.  Even 
though  the  current  regulations  allow  use  of  dispersants  for  any  spill  site, 
in  the  opinion  of  MSNW,  use  should  be  restricted  to  only  deep  open-ocean 
situations,  since  the  synergistic  effects  of  dispersants  and  oil  are  unknown 
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at  this  time  even  though  the  dispersants  in  and  of  themselves  exhibit  (rela¬ 
tively)  low  toxicity.  Furthermore,  testing  of  dispersant  toxicity  presently 
covers  a  limited  range  of  organisms  and  may  not  be  indicative  of  potential 
impacts  on  all  phases  of  the  biological  community  present  at  all  potential 
spill  sites. 

The  results  for  each  of  the  cleanup  cases  must  be  examined  at  the 
habitat  (and  in  some  cases  the  species)  level  in  order  to  fully  understand 
the  increase  or  decrease  in  impact  score.  The  results  for  cleanup  cases  are 
dependent  upon  the  following  factors: 

•  The  spill  location--the  distance  and  direction  from  the 
logistics  base  for  cleanup  determine  the  length  and  types 
of  habitats  crossed.  For  example,  the  spills  in  the  marine 
environment  were  judged  to  have  no  major  impacts  in  the 
terrestrial  habitat  at  any  spill  location.  The  logistics 
base  for  cleanup  operations  was  assumed  to  be  on  land  in 
many  of  these  cases.  Therefore,  in  some  cases  the  impact 
in  the  terrestrial  habitat  was  greater  in  the  cleanup 
scenario  than  the  no-cleanup  scenario. 

t  The  response  time--this  time  includes  the  time  from  the 
staging  area  to  the  logistics  base  and  from  the  logistics 
base  to  the  spill  site.  Longer  response  times  were  judged 
to  be  less  efficient  in  cleaning  up  the  spill  than  shorter 
times.  Therefore,  at  spill  sites  such  as  Valdez  Harbor, 
where  response  times  were  of  short  duration,  the  cleanup 
of  all  spills  except  gasoline  was  judged  to  be  most  effec¬ 
tive  and  reduced  the  impact  score. 

•  The  type  of  oil  spill ed-- the  more  toxic  spills  were  judged 
to  require  a  faster  response  time  at  any  site  to  be  as 
effective  as  cleanup  of  less  toxic  spills.  The  spill  types 
were  judged  to  rank  from  most  toxic  to  least  toxic  as 
follows:  diesel-2  -  most  toxic;  followed  by  crude  oil, 
bunker  C,  and  gasoline  -  least  toxic.  Gasoline  was  assumed 
least  toxic  as  the  volatile  and  toxic  fractions  evaporate 
rapidly  from  the  surface  of  the  water. 

For  example,  the  results  of  cleanup  of  different  spill  types 
at  Valdez  Narrows  were:  diesel-2,  50,000  bbls,  Summer  - 
Cleanup  Impact  Score  22,126;  crude  oil,  50,000  bbls.  Summer  - 
Cleanup  Impact  Score  19,274;  and  bunker  C,  50,000  bbls. 

Summer  -  Cleanup  Impact  Score  13,084.  The  diesel-2  impact 
score  is  a  one  percent  increase  from  no  cleanup;  the  crude 
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oil  impact  score  is  a  0.8  percent  decrease  from  no 
cleanup,  and  the  bunker  C  impact  score  is  a  3.9  percent 
decrease  from  no  cleanup. 

•  The  cleanup  method  uti 1 ized--some  cleanup  methods  were 
judged  to  have  greater  effects  on  the  biota  than  others. 

For  example,  sand  blasting  to  clean  oil  from  rock  would 
probably  destroy  any  organisms  on  the  rock  but  may  be 
the  most  effective  method  of  cleanup.  On-site  sand 
cleaning,  the  most  effective  method  for  removing  the  oil 
product,  requires  that  the  sand  and  biota  be  removed 
to  a  depth  of  6  inches  or  more  and  results  in  all  biota 
being  destroyed. 

This  subsection  is  organized  to  present  a  location-by-location  descrip¬ 
tion  of  the  following:  the  methods  judged  appropriate  from  Table  2-43;  the 
postulated  cleanup  scenario;  and  the  evaluation  matrix  xcores. 
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(1)  YAKUTAT  -  CLEANUP 


APPROPRIATE  CLEANUP  METHODS 

SUMMER:  The  most  effective  cleanup  methods  in  the  open  sea  were 
judged  to  be  barriers,  skimmers,  and  sorbents.  All  three  were  rated  as 
moderately  effective.  The  most  effective  cleanup  methods  onshore  were  judged 
to  be  burning  and  mechanical/manual  removal. 

WINTER:  Yakutat  remains  relatively  ice-free  and  the  Sumner  cleanup 
methods  were  similarly  applicable  for  all  seasons,  with  a  decrease  in  effec¬ 
tiveness  of  open-sea  methods  due  to  ice  presence. 

If  one  assumes  that  (approved)  dispersants  are  available  at  Yakutat, 
and  suitable  surface  vessels  (equipped  for  dispersant  application)  are  avail¬ 
able,  then  application  of  dispersant  to  those  parts  of  the  slick  which  are  over 
deep  water  will  prove  an  effective  countermeasure.  Effectiveness  of  this 
method  is  somewhat  enhanced  for  Winter  spills,  since  the  slick  remains 
offshore. 

POSTULATED  SCENARIO 

The  summer  spill  scenarios  were  assumed  governed  by  calm  winds.  Under 
these  conditions,  oil  was  postulated  to  reach  the  beaches  southwest  of  Yakutat 
by  about  36  hours  (crude  oil)  to  48  hours  (bunker  C).  Minimum  response  times 
of  24  hours  for  open-sea  cleanup  were  judged  to  be  somewhat  effective.  Some 
manual  cleanup  of  impacted  beaches  was  assumed. 

In  Winter,  the  oil  spill  stayed  offshore.  Open-sea  cleanup  methods 
were  assumed  somewhat  hampered  by  adverse  weather  conditions,  and  no  change 
in  Winter  impact  was  postulated. 


MATRIX  RESULTS 


CASE  1:  SUMMER,  DIESEL-2,  50,000  BBLS  -  IMPACT  SCORE  11,206 

The  impacts  on  the  pelagic,  subtidal  sand/mud,  and  subtidal  rock/ 
cobble/gravel  habitats  were  not  affected  by  the  cleanup.  The  intertidal 
sand/mud  habitat  impact  was  reduced  from  773  to  660.  The  intertidal  rocky 
habitat  was  decreased  from  167  to  111.  The  terrestrial  habitat  impact  was 
increased  to  405  from  162.  Table  2-44  presents  the  complete  results  for 


COAST  GUARO  OIL  SPILL  PREDICTION  STuOV 
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LOA$T_GUARJ  OIL  SPILL  PREDICTION  STUOT 
EVALUATION  MATRIX 
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(2)  VALDEZ  HARBOR  -  CLEANUP 


APPROPRIATE  CLEANUP  METHODS 

SUMMER :  The  most  effective  harbor  cleanup  methods  were  judged  to  be 
barriers,  skimmers,  and  sorbents.  The  most  effective  cleanup  method  for 
impacted  beaches  at  this  site  was  judged  to  be  mechanical/manual  removal. 

The  next  most  effective  method  was  judqed  to  be  on-site  sand  cleaning. 

WINTER:  The  above  summer  methods  apply.  In  addition,  for  beach 
impacts,  sand  blasting  and  steam  cleaning  were  judged  to  be  moderately 
effective. 

POSTULATED  SCENARIO 

SUMMER:  MSNW  assumed  that  sorbents,  oil  cleanup  equipment,  and  per¬ 
sonnel  were  available  at  Valdez  at  the  time  of  the  spill  based  on  the  findings 
of  Swift,  et  al . ^ 

On  this  basis,  a  rapid  response  was  postulated  such  that  booms  were 
deployed  to  prevent  the  spill  from  spreading  throughout  the  harbor.  Skimmers 
were  deployed  and  the  impacted  beach  near  the  spill  (inside  the  boomed  area) 
was  cleaned  with  sorbents  plus  mechanical/manual  removal.  It  was  assumed 
that  between  30  percent  and  60  percent  of  the  spilled  oil  was  removed,  that 
beach  impact  was  reduced,  and  that  little  chanqe  was  made  on  the  amount  of 
soluble  aromatics  entering  the  water  column. 

WINTER:  Little  modification  of  the  scenario  was  postulated  for  Winter 
regarding  applicable  methods  and  response  to  a  spill.  The  Winter  spill 
scenario  (Section  2-A,  Site  2)  moves  the  oil  onto  land  sooner,  but  the  gen¬ 
eral  ■'npact  was  similar  and  cleanup  methods  were  judoed  to  be  about  as 
elective  as  during  Summer. 
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MATRIX  RESULT 


CASE  1:  SUMMER,  CRUDE  OIL,  1,000  BBLS  -  IMPACT  SCORE  4,968 

The  impact  on  the  pelagic  habitat  reduced  from  1,651  to  1,336  from 
the  non-cleanup  scenario.  The  impact  on  the  subtidal  sand/mud  habitat 
reduced  from  1,219  to  842,  and  the  subtidal  rock/cobble/gravel  habitat 
reduced  from  924  to  814.  The  intertidal  sand/mud  habitat  reduced  from 
3,571  to  726  due  to  the  lower  impact  on  the  northern  shorelines.  The 
intertidal  rocky  and  freshwater  habitats  remained  at  zero  Impact.  The 
intertidal  cobble/gravel  habitat  reduced  from  2,580  to  636.  The  terrestrial 
habitat  increased  from  585  to  614. 

The  total  impact  score  was  4,968,  substantially  lower  than  the 
non-cleanup  score.  Table  2-45  presents  the  complete  results  for  Case  1. 
Similar  results  were  postulated  for  the  Winter  scenario. 
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SWANS 
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(3)  VALDEZ  NARROWS  -  CLEANUP 


APPROPRIATE  CLEANUP  METHODS 

For  both  Summer  and  Winter,  the  most  effective  open-sea  methods  were 
judged  to  be  barriers,  skinning  devices,  and  sorbents--all  highly  effective. 
For  beach  cleanup,  mechanical/manual  removal  was  judged  to  be  the  most 
effective  method. 

POSTULATED  SCENARIO 

Both  Winter  and  Summer  non-cleanup  scenarios  were  based  on  oil  moving 

south-southwesterly  into  Prince  William  Sound.  MSNW  assumed  that  logistics 

support  for  cleanup  was  available  at  Valdez. 

The  estimated  response  time  for  cleanup  vessels  (skimmers)  and  place- 

67 

ment  of  barriers  was  about  10  hours.  Deployment  of  this  equipment  was 
postulated.  Cleanup  was  postulated  to  reclaim  20  to  30  percent  of  the  spilled 
oil  through  skimming  and  beach  contaminant  removal.  Difficult  beach  access 
in  the  Narrows  was  assumed. 

MATRIX  RESULTS 

CASE  1:  SUMMER,  DIESEL-2,  50,000  BBLS  -  IMPACT  SCORE  22,126 

The  impact  on  the  pelagic  habitat  remained  the  same  as  the  non-cleanup 
case.  The  subtidal  sand/mud  habitat  impact  was  sliqhtly  decreased,  as  were 
the  subtidal  rock/cobble/gravel  habitat  and  intertidal  sand/mud  habitat 
impacts.  The  intertidal  rocky  habitat  impact  was  increased  from  2,157  to 
2,302.  The  intertidal  cobble/gravel  impact  remained  the  same.  No  impact  of 
the  freshwater  river  habitat  occurred.  The  terrestrial  habitat  impact  was 
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increased  slightly  from  959  to  1,093.  Table  2-46  presents  the  complete  results 
for  Case  1.  Similar  results  were  postulated  for  Winter. 

CASE  2:  SUMMER,  CRUDE  OIL,  50,000  BBLS  -  IMPACT  SCORE  19,274 

The  impact  on  the  pelagic  habitat  from  the  non-cleanup  case  decreased 
from  4,008  to  3,129  and  that  for  the  subtidal  sand/mud  habitat  decreased 
from  2,565  to  2,359.  The  impact  decrease  on  the  subtidal  rock/cobble/gravel 
habitat  was  minor  (from  3,564  to  3,501).  The  intertidal  sand/mud  impact 
remained  the  same  (4,016).  The  intertidal  rocky  habitat  impact  increased 
to  3,089  from  2,621.  The  intertidal  cobble/gravel  habitat  impact  remained 
the  same  (1  ,685).  The  freshwater  river  habitat  was  not  imapcted.  The  ter¬ 
restrial  habitat  impact  increased  from  978  to  1,495.  Table  2-47  presents 
the  complete  results  for  Case  2. 

CASE  3:  SUMMER,  BUNKER  C,  50,000  BBLS  -  IMPACT  SCORE  13,084 

The  impact  on  the  pelagic  habitat  decreased  from  the  non-cleanup 
case  from  1,236  to  1,188.  The  subtidal  sand/mud  habitat  score  decreased 
from  1,604  to  1,541,  and  the  subtidal  rock/cobble/gravel  impact  decreased 
from  2,855  to  1,131.  The  intertidal  sand/mud  habitat  score  remained  the 
same.  The  intertidal  rocky  habitat  score  increased  from  1,198  to  1,894. 

The  intertidal  cobble/gravel  habitat  score  remained  the  same  (934),  as  did 
the  freshwater  river  habitat  score  (0).  The  terrestrial  habitat  score 
increased  from  585  to  1,199.  Table  2-48  presents  the  complete  results  for 
Case  3. 
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(4)  DRIFT  RIVER  -  CLEANUP 


APPROPRIATE  CLEANUP  METHODS 

In  Sumner,  the  open-water  cl°arup  methods  judged  most  effective  were 
barriers,  skinners,  and  sorbents.  The  most  applicable  beach  cleanup  method 
was  judged  to  be  mechenical/manual  r.  moval .  The  next  most  effective  methods 
were  on-site  sard  cleaning,  steam  Hpl  i  sand  blastinn. 

For  Winter,  the  Drift  River  site  presents  formidable  problems. 

The  broken  moving  ice  (with  little  if  any  clear  water)  precludes  effective 
use  of  mechanical  oil  pickup  devices  and  prevent  oil  concentration  pools 
from  forming  except  under  slack  tide  conditions.  Furthermore,  the  movement 
of  the  ice  rubble  will  disperse  oil  over  and  under  the  more  cohesive  ice  seg¬ 
ments  to  make  it  physically  inaccessible.  Thus,  except  for  very  large  spills, 
any  cleanup  activity  will  prove  ineffective.  In  the  event  of  very  large  spills, 
selective  mechanical/manual  cleanup  effort  during  quiescent  ice  movement  per¬ 
iods  may  serve  to  remove  some  oil  concentrations. 

POSTULATED  SCENARIO 

SUMMER:  The  oil  basically  moved  north  and  east  and  impacted  the  nor- 
tern  half  of  Kalgin  Island  in  about  8  hours,  and  the  western  shore  of  Cook 
Inlet  in  about  12  hours.  Minimum  response  times  were  around  3  hours  for 
personnel  to  reach  the  spill  site,  and  7  to  8  hours  for  cleanup  equipment 
and  materia  .  It  -%as  assumed  that  skimmers  and  beach  cleanup  would  remove 
about  15  to  20  percent  of  the  oil. 

WINTER:  In  late  Fall,  before  freezeup,  the  oil  spill  scenario  had  the 
spill  moving  southward,  impacting  lower  Kalain  Island  and  the  western  shore¬ 
line  of  Cooh  Inlet  about  18  hours  after  the  spill.  Mechanical/manual  removal 
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was  considered  still  effective  for  impacted  beaches,  but  skimmers  were  felt 
to  be  hampered  by  drifting  ice.  After  freezeups,  some  selective  manual 
removal  may  be  possible,  with  minimal  response  times  of  about  4  to  6  hours. 

Any  normal  operations  will  be  dictated  by  personnel  safety  and  exposure 
1 imi tations. 

MATRIX  RESULTS 

The  primary  analyses  were  for  Summer,  50,000  barrels,  diesel -2  and 
crude  oil.  These  two  cases  art  discussed  as  follows: 

CASE  1:  SUMMER,  DIESEL-2,  50,000  ilBLS  -  IMPACT  SCORE  18,284 

Since  some  oil  was  postulated  cleaned  up  by  skimmers,  the  impact  score 
for  the  pelagic  habitat  decreased  slightly  (from  6,671  to  6,666)  compared  to 
the  non-cleanup  cases.  The  subtidal  sand/mud  habitat  also  decreased 
slightly  (1,451  to  1,437),  as  did  the  subtidal  rock/cobble/nravel  habitat 
(59P  to  594).  The  score  for  the  intertidal  sand/mud  habitat  remained  the 
same  (5,763),  as  did  the  freshwater  river  habitat  (3).  Impact  scores  increased 
for  intertiddl  rocky  (805  to  931),  intertidal  cotble/gravel  (2,250  to  2,310), 
and  terrestrial  (382  to  553)  habitats.  Tatle  2-49  presents  the  complete 
resul ts  for  Case  1 . 


CASE  2:  SUMMER,  CRUDE  OIL,  50,000 
The  impact  scores  decreased 
the  non-clearup  case: 

Pelagic 

Subtidal  sard/mud 

Subtidal  rock/cotble/ 
gravel 

Inter  idal  sand/mud 


BBLS  -  IMPACT  SCC RE  15,746 

for  the  followinn  habitats  compared  to 

from  3,516  to  3,453 
from  1 ,9?4  to  1 ,959 

fror  75  3  to  739 
frnr  5,77°  to  5,76P 
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The  scores  for  Intertidal  rocky  (1,118)  and  freshwater  river  (0)  habitats 
remained  the  same.  The  scores  increased  for  the  Intertidal  cobble/gravel 


(from  2,140  to  2,203)  and  terrestrial  (335  to  506)  habitats.  Table  2-50 
presents  the  complete  results  for  Case  2. 
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TABLE  2-4  9.  MATRIX  RtSULTS- 
CASE  1 
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(5)  PORT  GRAHAM  -  CLEANUP 


APPROPRIATE  CLEANUP  METHODS 

SUMMER:  The  most  effective  open-sea  methods  were  judged  to  be  barriers 
and  skimming  devices.  The  next  most  effective  method  was  judged  to  be  sorbents 
with  mechanical /manual  removal.  The  most  effective  beach  cleanup  method  was 
judged  to  be  mechanical /manual  removal.  The  next  most  effective  method  was 
judged  to  be  on-site  sand  cleaning;  steam  cleaning  and  sand  blasting 
followed. 

WINTER:  The  above  methods  were  also  the  most  effective  for  Winter. 
Open-sea  methods  were  reduced  in  effectiveness  by  the  presence  of  Ice. 

POSTULATED  SCENARIO 

The  Summer  scenario  conditions  moved  the  spill  southerly  to  the  shore 
at  Port  Graham  in  about  5  hours.  The  wind  and  tide  then  carried  much  of  the 
remaining  slick  northerly  across  the  mouth  of  Kachemak  Bay  to  impact  the 
eastern  shore  of  Cook  Inlet  near  Anchor  Point  in  about  60  hours.  Response 
times  of  9  to  10  hours  for  barriers  and  skimming  devices  did  not  allow 
reduction  of  the  shoreline  impact  at  Port  Graham,  but  were  postulated  to 
reduce  the  impact  on  the  northern  beaches,  removing  oil  in  transit  across 
the  mouth  of  the  Bay.  Mechanical/manual  removal  was  presumed  applied  on  the 
southerly  beaches  impacted. 

In  the  Winter  scenario,  little  beach  impact  was  noted  as  the  slick 
basically  moved  offshore  in  a  southwesterly  direction.  Barriers  and  skimming 
devices  were  hampered  by  ice  presence.  Manual  removal  and  skimming  devices 
were  presumed  used  with  moderate  effectiveness. 
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CASE  1:  SUMMER,  DIESEL-2,  50,000  BBLS  -  IMPACT  SCORE  22,450 

The  impact  scores  decreased  from  the  non-cleanup  case  for  the  follow¬ 
ing  habitats: 

Pelagic  from  6,387  to  6,028 

Subtidal  sand/mud  from  4,722  to  4,671 

Intertidal  sand/mud  from  12,429  to  2,702 

The  impact  scores  for  the  following  habitats  increased  from  the  non-cleanup 
case: 

Intertidal  rocky  from  2,767  to  3,415 

Terrestrial  from  210  to  684 

Impact  scores  remained  the  same  for  intertidal  cobble/qravel  (1,868)  and 
subtidal  rock/cobble/gravel  (3,082)  habitats.  Table  2-51  presents  the 
complete  results  for  Case  1. 

CASE  2:  SUMMER,  CRUDE  OIL,  50,000  BBLS  -  IMPACT  SCOPE  17,549 

Impact  scores  were  changed  as  a  result  of  beach  cleanup  south  of  the 
spill  site  and  reduction  of  amount  of  oil  reachina  beaches  north  of  the  spill 
site.  The  following  shows  the  changes  in  habitat  scores  from  the  non-cleanup 
case: 

Pelagic  from  3,583  to  3,197 

Subtidal  sand/mud  from  3,403  to  2,917 

Subtidal  rock/cobble/ 

gravel  from  3,412  to  3,272 

Intertidal  rocky  from  3,550  to  3,713 
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Terrestrial 

Intertidal  cobole/ 
gravel 

Freshwater  river 
Intertidal  sand/mud 


from  245  to  684 

no  change  ( 1  ,667 ) 
no  change  (0) 
from  3,059  to  2,099 


Table  2-52  presents  the  complete  results  for  Case  2. 

CASE  3:  SUMMER,  GASOLINE,  50,000  BBLS  -  IMPACT  SCORE  2,962 

No  cleanup  methods  were  judoed  appropriate  for  gasoline,  mainly  because 
cf  the  hazard  to  personnel.  Thus,  the  spill  was  presumed  dissipated  by 
ratural  acti on--exactly  as  in  the  non-cleanup  case. 

Winter  impact  scores  were  not  calculated  as  the  non-cleanup  cases  in 
.'inter  were  much  lower  than  in  Summer.  The  hampered  effectiveness  of  open- 
sea  cleanup  methods  due  to  ice  would  result  in  minor  cnanges  from  the 
non-cleanup  scores. 
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TABLE  2-51.  MATRIX  RESULTS- 
CASE  1 
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(6)  KAMI SHAK  -  CLEANUP 


APPROPRIATE  CLEANUP  METHODS 

The  most  effective  open-sea  methods  in  Summer  were  judged  to  be 
barriers,  skimming  devices,  and  sorbents.  The  most  effective  Summer  beach 
cleanup  method  was  judged  to  be  mechanical/manual  removal.  On-site  sand 
cleaning,  steam  cleaning,  and  sand  blasting  were  judged  to  be  the  next  most 
elective. 

In  Winter,  Kamishak  does  not  usually  freeze  over  and  the  above  methods 
were  still  the  most  effective.  Open-sea  methods  were  reduced  in  effectiveness 
by  ice  presence. 

POSTULATED  SCENARIO 

The  Sumner  spill  scenario  had  oil  moving  northward  to  impact 
Augustine  Island  after  about  18  hours.  Response  times  for  barriers  and 
skimners  were  estimated  at  V  to  10  hours  based  on  logistics  information.*^ 
These  were  assumed  deployed  with  resultant  lower  impact  on  Augustine.  Beach 
cleanup  was  assumed  deployed. 

The  Winter  spill  scenario  assumed  limited  effectiveness  of  open-sea 
methods.  Cleanup  of  the  southern  impacted  beaches  was  assumed  with  moderate 
effectiveness  at  removing  oil. 

MATRIX  RESULTS 

CASE  1:  SUMMER,  DIESEL-2,  1,000  BBLS  -  IMPACT  SCORE  8,309 

Beach  cleanup  was  presumed  to  generally  increase  the  short-term 
impact  scores  for  the  intertidal  and  terrestrial  habitats.  Long-term  impacts 


for  the  other  habitats  were  generally  reduced  from  the  non-cleanup  scenario, 
reflecting  the  removal  of  some  of  the  oil.  The  changes  in  habitat  scores 
from  the  non-cleanup  case  are  shown  below: 


Subtidal  .snd/mud 

Subtidal  rock/cobble/ 
gravel 

Freshwater  river 
Intertidal  sand/mud 
Pelagic 

Intertidal  rocky 

Intertidal  cobble/ 
gravel 

Terrestrial 


decreased  from  1 ,094  to 

decreased  from  1,781  to 
no  change  (0) 
no  change  (0) 
increased  from  2,694  to 
increased  from  1,301  to 

increased  from  984  to 
increased  from  314  to 


Table  2-53  presents  the  complete  results  for  Case  1.  Due  to 
scores,  no  other  cleanup  cases  were  run. 
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(7)  UNIMAK  PASS  -  CLEANUP 


APPROPRIATE  CLEANUP  METHODS 

SUMMER:  No  open-sea  cleanup  methods  were  judged  to  be  very  effective 
at  this  location.  Burning  was  judged  to  be  slightly  effective.  Manual 
removal  was  judged  to  be  hardly  effective  at  all.  On  beaches,  the  most 
effective  method  was  judged  to  be  mechanical/manual  removal.  The  next  most 
effective  methods  were  judged  to  be  burning  and  natural  dispersion. 

WINTER-  The  only  modification  in  the  judged  effectiveness  of  the  above 
methods  was  a  reduction  in  the  effectiveness  of  open-water  burning. 

POSTULATED  SCENARIO 

The  spill  scenarios  for  the  two  seasons  examined  had  the  slick  moving 
northerly  through  the  Pass  along  the  western  shoreline  of  Unimak  Island. 
Beaches  on  the  island  were  impacted  in  about  15  hours.  Only  beach  cleanup 
was  postulated.  Access  was  assumed  to  be  by  boat  only.  Cleanup  was  assumed 
directed  to  those  spots  where  oil  would  tend  to  pile  up. 

MATRIX  RESULTS 

The  only  case  analyzed  was  for  the  largest  non-cleanup  impact  score. 
Similar  results  are  expected  for  all  other  cases. 

CASE  1:  SUMMER,  DIESEL-2,  50,000  BBLS  -  IMPACT  SCORE  15,666 

In  general,  the  changes  from  the  non-cleanup  case  were  minor.  The 
following  were  the  changes  in  habitat  scores: 

Intertidal  sand/mud  decreased  from  1,830  to  1,814 
Intertidal  cobble/ 

gravel  decreased  from  836  to  831 
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Intertidal  rocky  increased  from  1,902  to  1,911 

Terrestrial  increased  from  150  to  330 

Table  2-54  presents  the  complete  results  for  Case  1 
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(8)  PORT  MOLLER 


APPROPRIATE  CLEANUP  METHODS 

SUMMER:  The  most  effective  open-sea  cleanup  methods  were  judged  to  be 
barriers,  skimming  devices,  and  sorbents.  All  were  felt  to  be  moderately 
effective.  On  beaches,  mechanical/manual  removal  was  judged  to  be  the  most 
effective  method.  The  next  most  effective  methods  were  burning  and  on-site 
sand  cleaning. 

WINTER:  The  above  methods  were  similarly  applicable.  Open-sea  cleanup 
methods  were  judged  to  be  less  effective,  being  hampered  by  the  presence  of 
sea  ice. 

POSTULATED  SCENARIO 

SUMMER:  The  spill  scenario  had  the  slick  move  northeasterly,  parallel 
to  the  shoreline.  Beach  impact  northeast  of  Port  Moller  was  estimated  to 
occur  about  12  hours  after  the  spill.  The  response  times  of  all  open-sea 
cleanup  methods  in  excess  of  36  hours  limited  their  help  in  reducing  the 
impact  of  the  spill.  Beach  cleanup  was  assumed  using  mechanical/manual 
removal,  some  burning,  and  some  sand  cleaning. 

WINTER:  The  Winter  spill  scenario  had  the  slick  move  basically  north¬ 
easterly  and  easterly  onto  the  shoreline  at  the  city  of  Port  Moller,  about 
9  hours  after  the  spill  occurred.-  Again,  the  response  times  for  open-water 
cleanup  methods  were  too  long  to  reduce  the  beach  impact.  It  was  assumed 
that  beach  cleanup  methods  were  used  and  that  the  results  were  similar  to 
the  Sumner  situation. 
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MATRIX  RESULTS 


CASE  1:  SUMMER,  DIESEL-2,  10,000  BBLS  -  IMPACT  SCORE  11,861 

The  impact  scores  for  six  of  the  eight  habitats  remained  unchanged 
from  the  non-cleanup  case.  The  impact  scores  were  increased  for  the 
following  two  habitats: 

Intertidal  cobble/ 

gravel  from  563  to  804 

Terrestrial  from  131  to  969 

Table  2-55  presents  the  complete  results  for  Case  1. 
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TABLE  2-55.  *-*VTRIX  RESULTS--  u.s.  c^ast  giuxo  on  <piu  MtotCTion  <T di>y 

.a  r  1  EVALUATION  NATXIX 


I 

I 


I 


-» >■  * 

,  Ui’4*  Suj 

-4  t  -»  r  _#  r  v 

Sic-  <  U> 

r  i3  ®  2 

a:  ut  uj  vi  < 

jOV'<»- 
t-  Cu>u7 
«  O*-  4 

O  *  o  #  •" 

O  ».  VI 

H  *  z 

«v  z 


o 

z 


A 

u~  O 


H>0  -I 
|t/>  >-  *  -u  o 
V» 


4  l<n  i-i  -J  -J  UJ  -J 
UJ  4|m  m  m  _J  ►  A 

or  uj  a  a.  &  «ua 
4  *Oli/»  in  U1  B  n 


I  • 


I  i 


*  H 

a  • 

x  -j 

M 

a 

► 

« 


S  L 
►  A 
*- 


C 

;d 


•J  • 

z  «•- 

<  o 

* 

o 

A  • 
*  O 
»-  UJ 

I  A 


u  z 
z  a 

•4  O 

r 

!§  • 
®  > 
4  7 


k* 


I? 


000004)*r»*'07-^^A4»C 
NN  D,  NQ^irj^rWNJ’ 

F-*  ■  4  «J  4>  C  tf»  4*  »"• 


O  O  O  O  C  O  '43 


0.0  O 


O  O  C  a  O  CC  ©  C>  4  rv  cioccooct 

©*-4a,©<'4#»,r.  | 


o  O  OlO  CorvOOOCC  *  hCCOOOOC 
tv»  r  O'  f»  iT>  c  K  r  J  o  V  rj  • 

r->  *-*  HMc«'Omm 


C  C  «  —  A  P- 


e  4  o  c  o  o 


#nmcs»cg#ri^mfu«\j 


OCOCOIM 


coo 


I  I 


o  o  o 


s1 


2 

a 

h-  z 
*  o 
2  »- 
•4  * 

-i  z 


►  o 
X  o 


O  O  O  O  O  «H 


OONOOH 


w~  m  *-*-«•  c 


o  e  a  o*  o  c 


IV.  (VJ  rj  H  IT 


IM  rsi  IN.  im  r«  O 


O  H  H  M  H  o 


|M  m  H  w  O  o 


c  ^  o  <c  r  « 


I  i 


I  ! 


v> 


Z  2  at 

:'Z  JZZuo 
<0040001*. 
>  Z  Z  Z  C  « 

Q£  -4|-J  -I  -I  4  Z 
4  4|«  U<  4  <4  >  O' 
u  vi  m  ►  %r\  %n 


I  I 


t  I 


c  o  c  c  c  c 


c  c  ©  c  c  c 


irv  irt  in  «r>  irt  «rt  4> 


©  o  o  o  o  o 


c  c  o  o  o  o 


O  O  O  O  o  o 


O  Of'H  Oh 


I 


■  * 


A  A 

►•rh 


o 

Z 

4  )»/■»  4 

-ko 

A  2 

n|*-  o  o 

►  i-i  •-*  z 

X  Z  u.  >-  f-  U)  >-  iOJDutOA  ►- 

Hu^HQ' janot  v  y  P  J»-r  o  _j  Uii® 

I  UJ  O  O  u  47r*OZX-JAa4^44X'4 

U  O’  «J  u  r  »  M  X  c  H0r.'0.4lif4lUJ>>Ui 
ucziMjtvir 

.1  J  I 


lac 


a 

«D 

© 

© 


4 

m 

9 


r 


>C  f*  H  M  Tnf  ¥>  h*  ^ 


k.  C  O  C  r-  C 


k  4  '4  4  iO  4 


kv  «s«iAj  win  cm 


I 

o 


c 

•4 

lo 


O  O  a  O  ro  • 
|ON4  ON-I 
rj  ir,  fvj 


O  ©  C  ©  ©  © 


0^4  0  r*-  4 

**  I*  *- 


k>  o.o  o  o  o 


WOONOO 


©  irk)  ire*  © 


6  tt  tt  U-  • 
•j m  u'm  u 
1034  ZUin 
bO^^-4H 

\u  V'jK'  0  0  7 


Im  4  tr  © 


2-783 


TABLE  2-55  (CQNT'D) _ m.s.  ccust  gua»o  on  mediction  stout 
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(9)  KVICHAK  -  CLEANUP 


APPROPRIATE  CLEANUP  METHODS 

None  of  the  cleanup  procedures  was  judged  to  be  particularly  effective 
at  this  site  due  primarily  to  the  long  response  time.  The  minimum  time  for 
the  movement  of  equipment  from  Kodiak  to  the  site  was  postulated  to  be  about 
45  hours;  for  that  reason,  the  equipment  might  not  arrive  in  time  to  contain 
the  soill.  In  this  case,  manual  removal  was  thought  to  be  the  only  effective 
method  of  cleanup,  provided  sufficient  personnel  were  nearby  and  able  to 
help  with  the  cleanup  operation. 

For  the  impacted  beaches  in  the  area,  burning  and  mechanical/manual 
removal  were  deemed  to  be  the  most  effective  procedures;  even  though  muddy 
conditions  might  hamper  the  movement  of  men  and  equipment  involved  in  the 
cleanup  operation.  These  conditions  might  cause  certain  logistic  problems 
along  the  beaches,  especially  in  the  removal  of  the  oily  debris. 

POSTULATED  SCENARIO 

Kodiak  was  assumed  to  be  the  nearest  support  base  for  a  cleanup  oper¬ 
ation  at  this  site.  On  this  basis,  a  fairly  long  response  time  was  postu¬ 
lated.  In  this  case  the  spills  were  not  contained  and  the  beach  areas  were 
still  impacted.  Thus,  sand  cleaning  was  thought  to  be  important. 

MATRIX  RESULTS 

The  cleanup  operation  actually  increased  the  impact  scores  due  to  the 
lead  time  requirements  and  the  ineffectiveness  of  the  water  cleanup,  and  all 
of  the  travel  along  the  beaches  in  the  beach  cleanup  operation.  This  was 
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reflected  In  the  increased  impact  scores  for  the  intertidal  sand/mud  and 
terrestrial  habitats.  With  minor  exceptions,  both  short-term  and  long-term 
impact  scores  were  increased  or  remained  unchanged  for  species  in  these  habitats. 

CASE  1;  SUMMER,  DIESEL-2,  10,000  BBLS  -  IMPACT  SCORE  8,205 

The  impact  scores  generally  remained  the  same  as  for  the  non-cleanup 
case  except  for  the  habitats  associated  with  the  beaches.  These  habitats 
had  increased  scores  reflecting  the  larger  short-term  impact  from  the  cleanup 
operations.  The  following  list  shows  the  habitat  scores: 


Pelagic 

Subtidal  s?  d/mud 

Subtidal  rock/cobble/ 
gravel 

Intertidal  cobble/ 
gravel 

Intertidal  rocky 
Freshwater  river 
Intertidal  sand/mud 
Terrestrial 

Table  2-56  presents  the  complete  r 


no  change  (3,729) 
no  change  (836) 

no  change  (592) 

no  change  (0) 
no  change  (0) 
no  change  (0) 

increased  from  2,070  to  2,568 
increased  from  151  to  480 

Its  for  Case  1. 
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(10)  ST.  MATTHEW  ISLAND  -  CLEANUP 


APPROPRIATE  CLEANUP  METHODS 

The  long  travel  times  from  the  support  base  of  Kodiak  reduced  the 
effectiveness  of  most  of  the  readily  accepted  open-sea  cleanup  procedures, 
such  as  the  use  of  skimners,  barriers,  and  sorbents.  The  minimum  response 
time  was  assumed  to  be  about  66  hours,  or  almost  three  days;  hence,  these 
procedures  were  not  expected  to  be  able  to  contain  the  spill  to  any  degree. 
Use  of  sinking  agents  was  not  considered  even  though  these  procedures 
might  reduce  the  visibility  of  the  spill,  because  federal  legislation  pro¬ 
hibits  the  use  of  these  procedures  due  to  their  highly  toxic  and  negative 
effect  upon  the  aquatic  environment. 

For  the  cases  where  beach  areas  were  impacted,  burning  and  mechanical/ 
manual  removal  were  the  only  applicable  and  thus  effective  procedures  pro¬ 
vided;  of  course,  men  and  equipment  were  airlifted  to  the  spill  site. 

POSTULATED  SCENARIO 

Given  the  fairly  long  response  time  from  the  support  base,  any  spill 
was  expected  to  spread  to  its  physical  limits  before  the  cleanup  team  arrived 
at  the  site.  Hence,  whatever  response  was  generated  was  not  expected  to 
significantly  reduce  the  impact  of  the  spill  in  the  open  sea.  The  cleanup 
operation  was  therefore  directed  toward  removal  of  the  oil  from  the  nearshore 
habitats  for  Winter  spills.  Summer  spills  did  not  impact  the  shoreline  as 
the  predominant  winds  moved  the  oil  away  from  the  island.  Logistic  opera¬ 
tions  on  the  island  were  postulated  to  impact  the  terrestrial  habitat. 
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MATRIX  RESULTS 

The  cleanup  response  was  not  sufficient  to  reduce  the  open-sea  impact 
of  the  spill;  consequently,  the  impact  scores  were  not  affected  by  the 
cleanup  operations.  The  logistics  operations  would  affect  the  nearshore 
environment.  Impact  scores  for  both  short  term  and  long  term  were  increased 
for  the  terrestrial  habitat  as  a  result.  The  impact  scores  for  the  pelagic 
habitat  were  not  changed  because  of  the  long  response  time. 

The  case  analysis  was  directed  to  the  largest  diesel  Summer  spill, 
as  it  had  the  highest  score  of  the  non-cleanup  scenarios. 

CASE  1:  SUMMER,  DIESEL-2,  10,000  BBLS  -  IMPACT  SCORE  3,346 

The  spill  scenario  had  the  oil  slick  moving  northward  away  from  the 
island.  The  only  change  estimated  for  the  cleanup  case  was  for  the  terres¬ 
trial  habitat  impact  (increased  from  0  to  227).  Table  2-57  presents  the 
complete  results  for  Case  1.  No  other  cleanup  cases  were  given  impact 
scores  due  to  the  low  scores  of  the  comparable  non-cleanup  cases. 
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(11)  NOME  -  CLEANUP 


APPROPRIATE  CLEANUP  METHODS 

SUMER:  The  most  effective  open-sea  cleanup  method  was  judged  to  be 
manual  removal.  Barriers  and  skimming  devices  were  judged  to  be  hardly 
effective  at  all.  All  other  methods  were  judged  to  be  ineffective,  illegal, 
or  not  state-of-art.  The  most  effective  beach  cleanup  method  was  judged 
to  be  mechanical/manual  removal.  The  next  most  effective  methods  were  judged 
to  be  burning  and  on-site  sand  cleaning. 

WINTER:  Solid  ice  was  presumed  present  and  no  open-water  methods  were 
applicable.  On  beaches,  mechanical /manual  removal  was  judged  most  effective, 
followed  by  burning.  On  ice,  the  reverse  held. 

POSTULATED  SCENARIO 

The  oil  spill  scenario  for  Summer  had  the  slick  impacting  the  beach 
near  Nome  within  6  hours.  Due  to  the  long  response  times  (about  50  to  60 
hours)  for  open-sea  cleanup  methods,  none  was  presumed  employed.  The  entire 
cleanup  effort  was  presumed  to  be  directed  to  the  impacted  beaches. 

For  Winter,  the  scenarios  had  oil  moving  away  from  the  beaches  with 
the  ice  or  spilled  on  top  of  the  pack  ice.  In  the  case  of  moving  with  or 
under  the  ice,  cleanup  was  assumed  to  be  of  little  utility  due  to  long 
response  time  and  difficulty  of  reaching  the  oil  and  removing  it.  In  the 
case  of  oil  spilled  on  the  pack  ice,  it  was  assumed  that  cleanup  was  made 
by  burning,  with  limited  manual  operations  because  of  the  hazard  on  the  ice 
pack. 


2-799 


MATRIX  RESULTS 


CASE  I:  SUMMER,  CRUDE  OIL,  50,000  BBLS  -  IMPACT  SCORE  6,239 

Because  the  oil  beached  rapidly,  no  oil  was  assumed  removed  before 
beach  Impact.  Thus,  cleanup  would  only  affect  the  habitats  associated  with 
the  beach.  Six  habitat  scores  remained  the  same  from  the  non-cleanup  case: 
pelagic  (2,314),  subtldal  sand/mud  (562),  subtidal  rock/cobble/gravel  (0), 
Intertidal  rocky  (0),  Intertidal  cobble/gravel  (0),  and  freshwater  river  (0). 
The  two  habitats  changed  at  Nome  and  the  changed  scores  are  listed  below: 

Intertidal  sand/mud  decreased  from  2,422  to  2,357 

Terrestrial  increased  from  607  to  1,006 

Table  2-58  presents  the  complete  results  of  Case  1. 
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COAST  6UAAD  OH  SULl  * OEOICTIP*  ST'irv 
T  VAl  UAT  ION  MATH* 


(12)  CAPE  BLOSSOM  -  CLEANUP 


APPROPRIATE  CLEANUP  METHODS 

SUMO:  The  most  effective  open-sea  methods  were  judged  to  be  burning 
and  manual  removal.  On  beaches,  the  most  effective  method  was  judged  to  be 
mechanical/manual  removal.  Burning  and  on-site  sand  cleaning  were  judged  the 
next  most  effective. 

WINTER:  Solid  ice  was  assumed  present.  The  most  effective  cleanup 
method  was  judged  to  be  burning  on  ice  and  mechanical/manual  removal  on  land. 
The  next  most  effective  methods  were  mechanical /manual  removal  on  ice  and 
burning  on  land. 

POSTULATED  SCENARIO 

The  Sumner  spill  scenario  had  the  oil  slick  impacting  the  Baldwin 
Peninsula  between  Cape  Blossom  and  Kotzebue  after  about  36  hnurs.  The 
response  tim<-  were  too  long  (66+  hours)  for  all  open-water  methods  to  be 
of  much  use.  Cleanup  of  the  impacted  beaches  was  assumed  via  mechanical/ 
manual  removal,  burning,  and  on-site  sand  cleaning. 

In  Winter,  it  was  assumed  that  the  spill  was  on  solid  ice,  and  could 
be  worked  on  for  longer  times.  Highly  effective  mechanical/manual  removal 
and  burning  were  postulated. 

MATRIX  RESULTS 

CASE  1:  SUMMER,  CRUDE  OIL,  50,000  BBLS  -  IMPACT  SCORE  5,960 

Given  the  long  response  time,  the  cleanup  procedures  were  not 
expected  to  significantly  reduce  the  effects  of  any  spill  at  this  location. 
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The  cleanup  procedures  postulated,  such  as  burning  and  manual  removal  of 
oil  from  the  aquatic  environment,  were  expected  to  further  Impact  the 
shoreline  and  land  habitats.  This  was  reflected  In  Increased  short-term 
and  long-term  Impact  scores  or  no  changes  for  all  species  In  the  Intertidal 
rocky,  Intertidal  cobble/gravel,  and  terrestrial  habitats. 

The  Impact  score  Increased  some  18  percent  from  5,144  to  5,960  In 
the  "cleanup"  case.  Table  2-59  presents  the  complete  results  for  Case  1. 
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U.S.  COAST  6UAAO  Till  SULl  MEOICTION  STilFT 
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(13)  OFFSHORE  PRUDHOE  -  CLEANUP 


APPROPRIATE  CLEANUP  METHODS 

The  most  effective  Sumer  open-sea  cleanup  method  was  judged  to  be 
sorbents.  The  next  most  effective  methods  were  judged  to  be  barriers  and 
skimming  devices.  If  the  spill  Is  moving  offshore  and  dispersing  relatively 
slowly,  use  of  (approved)  dispersant'  ,  if  applied  soon  after  the  spill  occurs, 
is  effective.  The  most  effective  -  •  beach  cleanup  method  was  judged  to 
be  mechanical/manual  removal.  . nc  ........  most  effective  methods  were  judged 

to  be  burning  and  on-site  sand  cleaning. 

In  Winter,  the  presence  of  solid  ice  was  assumed.  The  most  effective 
method  was  judged  to  be  burning.  The  next  most  effective  method  was  judged 
to  be  mechanical /manual  removal. 

POSTULATED  SCENARIO 

The  spill  scenario  for  Sumer  had  the  oil  slick  moving  in  a  south¬ 
westerly  direction.  The  slick  reached  the  Jones  Islands  in  about  24  hours. 

It  was  assumed  that  cleanup  equipment,  material,  and  personnel  were 
available  at  Prudhoe^  in  conjunction  with  the  petroleum  activity.  Response 
times  for  skimmers,  etc.  were  estimated  at  about  7  to  8  hours.  It  was 
assumed  that  this  deployment  reduced  the  beach  impact.  Deployment  of  beach 
cleanup  manpower  and  material  was  assumed. 

In  Winter,  two  possible  scenarios  were  postulated  in  the  non-cleanup 
section.  The  first  assumes  that  oil  was  spilled  under  the  ice.  For  this 
scenario,  no  cleanup  method  was  easily  applicable  due  to  the  difficulty  of 
finding  the  oil.  For  the  second  scenario,  oil  was  assumed  spilled  on  top 
of  the  ice.  For  this  scenario,  it  was  assumed  that  burning  and  mechanical/ 
manual  removal  was  very  effective  and  that  most  of  the  oil  was  removed. 
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MATRIX  RESULTS 


CASE  1:  SUMMER,  CRUDE  OIL,  50,000  BBLS  -  IMPACT  SCORE  4,065 

The  effectiveness  of  the  cleanup  operation  reduced  the  impact  scores 
in  all  of  the  habitats  affected  by  the  spill.  The  effect  of  the  cleanup 
procedures  was  most  noticeable  in  the  reduction  of  the  long-term  impacts. 

The  long-term  impacts  were  reduced  because  the  oil  spill  was  boomed  within 
a  reasonable  period  of  time  and  thus  was  not  allowed  to  reach  the  nearshore 
and  beach  habitats  at  this  site. 

As  a  result  of  the  cleanup  effort,  the  long-term  impact  decreased  by 
some  73  percent,  from  789  to  214.  This  particular  case  illustrated  a  per¬ 
haps  obvious  but  important  point;  an  early  response,  within  a  few  hours  after 
a  spill  occurs,  can  dramatically  reduce  both  the  short-  and  long-term  effects 
of  the  spill  upon  the  aquatic  environment  and  at  the  same  time  reduce  the 
magnitude  of  the  cleanup  operation. 

Table  2-60  presents  the  complete  results  for  Case  1. 
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CO  AS T  GUARD  OIL  SPILL  PRcJICTION  STUDY 
EVALUATION  MATRIX 
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COAi.1  &UARQ  OIL  SPIlL  PPEJICIION  SIUOT 
EVALUATION  MATRIX 
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U.A.  LOAoT  G’JAku  OIL  jP  ILL  PREDICTION  iTujT 
EVALUATION  HATRIx 
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(14)  ONSHORE  PRUDHOE  -  CLEANUP 


APPROPRIATE  CLEANUP  METHODS 

SUMMER:  The  most  effective  Summer  cleanup  method  was  judged  to  be 
mechanical /manual  removal  of  the  oil.  The  next  most  effective  methods  were 
judged  to  be  burning  and  sorbents. 

WINTER:  For  Winter,  the  most  effective  cleanup  methods  on  land  were 
deemed  to  be  mechanical /manual  removal  and  burning,  with  removal  being  pre¬ 
ferred.  On  ice  these  same  cleanup  measures  were  judged  most  effective  on 
land,  with  burning  slightly  more  effective. 

POSTULATED  SCENARIO 

The  spill  site  was  close  to  the  Sagavanirktok  River.  Large  spills  were 
postulated  to  enter  the  river  soon  after  the  spill  and  the  lead  edge  of  the 
slick  was  estimated  to  reach  the  delta  mouth  about  5  hours  later.  (See  Site 
Discussion  -  Site  14  -  No  Cleanup.) 

It  was  assumed  that  off-duty  operating  personnel  associated  with  the 
petroleum  activity  at  Prudhoe  were  available,  along  with  equipment  and  sor¬ 
bents,  so  that  a  rapid  response  to  the  spill  was  possible.  Based  on  this 
assumption  and  logistics  information  for  Prudhoe, ^  it  was  assumed  that  land 
cleanup  methods  were  employed  to  remove  oil  that  did  not  enter  the  river,  and 
beach  cleanup  methods  (sorbents  and  manual  removal)  were  used  to  remove  oil 
from  heavier  downstream  concentrations  and  from  shorelines  on  the  seacoast 
impacted. 

In  Winter,  it  was  assumed  that  the  oil  formed  a  large  puddle  that  was 
removed  by  burning  and  mechanical /manual  removal. 
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MATRIX  RESULTS 


CASE  1:  SUMMER.  CRUDE  OIL,  50,000  BBLS  -  IMPACT  SCORE  8,453 

Based  on  the  cleanup  scenario,  adjustments  were  made  to  the  species 
impacted  in  the  habitats.  In  general,  short-term  effects  remained  virtually 
the  same,  but  long-term  effects  were  slightly  lowered  in  response  to  removal 
of  part  of  the  spilled  oil.  The  effectiveness  of  the  cleanup  procedures  was 
most  noticeable  in  the  freshwater  river  habitat,  where  the  cleanup  allowed 
the  freshwater  mammals  to  recover  in  a  shorter  period  of  time  and  thus  reduced 
the  effect  of  the  spill  in  the  nearshore  habitats  of  the  delta  and  bay. 
However,  the  cleanup  procedures  were  detrimental  to  the  delicate  vegetation 
in  this  region  and  thus  produced  a  negative  effect  in  the  terrestrial  habitat 
near  the  river.  Given  the  long  recovery  time  of  any  vegetation  in  this 
region,  the  impact  scores  were  dramatically  increased  by  the  cleanup  activity; 
however,  the  relative  benefits  of  the  cleanup  vs.  no  cleanup  were  very 
difficult  to  measure  in  this  case;  therefore,  the  relative  merits  of  any 
cleanup  activity  is  simply  a  trade-off  between  the  up-river  environments  and 
the  down-river  environment  of  the  delta  and  bay. 

Table  2-61  presents  the  complete  results  for  Case  1. 
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TABLE  2-61.  (CONT'O.)  ewau^tijn  matrix 
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(15)  UMIAT  -  CLEANUP 


APPROPRIATE  CLEANUP  METHODS 

SUMMER:  The  most  effective  cleanup  method  was  judged  to  be  mechanical/ 
manual  removal  on  land.  The  next  most  effective  methods  were  judged  to  be 
burning  and  sorbents. 

WINTER:  For  spills  on  land,  the  most  effective  methods  were  the  same 
as  for  Summer.  For  spills  on  ice,  the  most  effective  method  was  judged  to  be 
burning.  Mechanical/manual  removal  was  judged  to  be  next  most  effective 
on  ice. 

POSTULATED  SCENARIO 

The  spill  site  was  about  18  miles  downstream  from  Umiat,  below 
Uluksrak  Bluff,  about  300  ft  from  the  Colville  River.  Oil  was  postulated 
to  reach  the  river  within  the  first  hour.  Limited  personnel  and  cleanup 
material  support  were  assumed  available  at  Umiat. ^  The  response  times 
were  estimated  at  12+  hours.  In  this  time,  most  of  the  oil  would  reach  the 
river.  Cleanup  operations  were  assumed  to  remove  the  remaining  oil  from  the 
spill  site  plus  some  of  the  oil  in  slack  water  areas  downriver. 

For  Winter,  it  was  assumed  that  the  river  was  frozen.  Response  time 
would  be  measured  in  days  rather  than  hours,  but  the  spill  would  remain 
quiescent.  It  was  assumed  that  the  spill  was  located  prior  to  being  covered 
by  snow  and  that  cleanup  was  effected  over  the  necessary  time,  via  burning 
and  mechanical/manual  removal. 
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MATRIX  RESULTS 


CASE  1:  SUMMER,  CRUDE  OIL,  10,000  BBLS  -  IMPACT  SCORE  4,832 

In  general,  short-term  impacts  were  increased  in  the  terrestrial 


habitat  and  long-term  impacts  were  s 
reflecting  the  removal  of  some  oil. 
non-cleanup  case  are  shown  below: 

Intertidal  sand/mud 
Freshwater  river 
Pelagic 

Subtidal  sand/mud 

Subti dal  rock/cobble/ 
gravel 

Intertidal  rocky 

Intertidal  cobble/ 
gravel 

Terrestrial 


ightly  decreased  in  two  other  habitats, 
The  change  in  impact  scores  from  the 

decreased  from  690  to  681 
decreased  from  1 ,880  to  1 ,857 
no  change  (741) 
no  change  (94) 

no  change  (0) 
no  change  (0) 

no  change  (0) 

increased  from  1,050  to  1,465 


Table  2-62  presents  the  complete  results  for  Case  1. 

It  was  assumed  that  a  Winter  spill  would  have  a  minor  impact  score 
if  cleaned  up,  but  would  have  an  impact  score  comparable  to  that  for  the 
breakup  cases  if  left  alone. 
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TABLE  2-62.  MATRIX  RESULTS- 
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EVALUAIIOM  MATRIX 


(16)  YUKON  RIVER  -  CLEANUP 


APPROPRIATE  CLEANUP  METHODS 

SUfflER:  The  most  effective  cleanup  method  was  judged  to  be  mechanical/ 
manual  removal.  The  next  most  effective  methods  were  judged  to  be  burning 
and  sorbents. 

WINTER:  The  most  effective  cleanup  method  for  spilled  oil  remaining 
on  land  was  judged  to  be  mechanical/manual  removal.  The  next  most  effective 
method  was  burning.  On  the  river  ice,  the  most  effective  method  was  judged 
to  be  burning,  with  mechanical/manual  removal  the  next  most  effective 
method. 

POSTULATED  SCENARIO 

SUMMER:  The  spill  site  was  postulated  at  the  TAPS  crossing,  on  the 
northern  bank  of  the  Yukon  River.  Oil  would  nearly  immediately  enter  the 
river  when  spilled.  Response  times  of  about  7  hours  were  estimated  for  all 
major  cleanup  efforts  based  on  the  previous  logistics  study. ^ 

It  was  assumed  that  cleanup  efforts  would  be  directed  to  the  down¬ 
stream  area,  using  Rampart  as  a  staging  base.  Also,  land  methods  were 
assumed  used  at  the  spill  site.  It  was  assumed  that  the  efforts  along  the 
river  were  marginally  effective  due  to  the  amount  of  riverbank  affected  and 
the  relative  inefficiency  of  manual  cleanup  methods.  It  was  also  assumed  that 
sorbents  were  applied  with  manual  cleanup  methods  to  those  areas  of  the  river 
that  oil  would  concentrate  in. 

WINTER:  Winter  spills  were  assumed  to  form  a  large  pool  on  top  of 
the  frozen  river.  Response  times  would  not  be  as  critical  and  it  was 


assumed  that  nearly  all  of  the  oil  was  effectively  removed  by  burning  and 
mechanical/manual  methods. 

MATRIX  RESULTS 

Only  two  habitats  were  impacted  in  the  non-cleanup  cases,  as  the 
Yukon  location  is  far  removed  from  the  saltwater  habitats.  In  general,  it 
was  felt  that  long-term  impacts  would  be  reduced  in  the  river  with  oil 
removal,  but  some  short-term  impacts  would  be  increased  by  the  cleanup 
activity.  The  changes  in  the  habitat  scores  from  the  non-cleanup  case 
are  shown  below. 

CASE  1:  SUMMER,  CRUDE  OIL,  50,000  BBLS  -  IMPACT  SCORE  16,114 
The  habitat  scores  are  as  follows: 

Freshwater  river  decreased  from  14,175  to  14,044 

Terrestrial  increased  from  1,475  to  2,070 

Table  2-63  presents  the  complete  results  for  Case  1. 
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TABLE  2-63,  MATRIX  RESULTS-- 
CASE  1 


EVALUATION  MATRIX 
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(17)  DENALI  FAULT  -  CLEANUP 


APPROPRIATE  CLEANUP  METHODS 

The  most  applicable  Summertime  cleanup  method  was  judged  to  be  sor¬ 
bents  coupled  with  manual  removal.  Barriers  and  skinning  devices  were  judged 
to  be  moderately  effective  on  the  lower  part  of  the  river,  but  were  deemed 
ineffective  on  the  upper  portion  above  Donnelly.  The  most  applicable 
cleanup  method  on  the  riverbanks  was  judged  to  be  mechanical/manual  removal, 
with  burning  and  on-site  sand  cleaning  deemed  next  most  efficient. 

In  Winter,  solid  ice  was  presumed  present.  The  most  applicable 
methods  were  judged  to  be  mechanical/manual  removal  on  land  and  burning  on 
ice.  The  next  most  effective  methods  were  judged  to  be  burning  on  land  and 
mechanical /manual  removal  on  ice. 

POSTULATED  SCENARIO 

SUMMER:  The  spill  scenarios  had  oil  moving  down  Castner  Creek  in 
about  one  hour,  reaching  the  Delta  River.  Since  response  times  for  open- 
water  cleanup  were  estimated  at  around  10  hours,  these  methods  would  only  be 
effective  below  Donnelly.  It  was  assumed  that  riverbank  cleanup  was  deployed 
as  rapidly  as  possible,  but  no  other  cleanup  methods  were  employed. 

WINTER:  In  a  winter  spill,  it  was  assumed  that  the  oil  would  form  a 
large  splotch  on  the  snow  in  the  Castner  Creek  bed.  It  was  also  assumed 
to  remain  quiescent  for  a  sufficient  period  that  mechanical/manual  removal 
would  regather  nearly  all  of  the  oil  and  oi  1 -contaminated  snow. 

MATRIX  RESULTS 

Only  two  habitats  were  impacted  at  Denali  in  the  non-cleanup  cases 
as  the  location  is  well  removed  from  salt  water.  In  general,  it  was  felt 
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that  oil  removal  would  reduce  long-term  impact  scores  in  the  river,  but  some 
short-term  impact  scores  would  increase  due  to  the  cleanup  activity. 

CASE  1:  SUMMER,  CRUDE  OIL,  10,000  BBLS  -  IMPACT  SCORE  5,432 

The  changes  in  habitat  scores  from  the  non-cleanup  case  are  as 
follows: 


Freshwater  river  decreased  from  4,096  to  4,029 

Terrestrial  increased  from  1,006  to  1,403 

Table  2-64  presents  the  complete  results  for  Case  1. 

Winter  spills,  in  which  nearly  all  of  the  oil  was  removed,  were 
assumed  to  have  a  minor  impact  score.  If  not  cleaned  up,  they  were  assumed 
to  have  scores  comparable  to  those  for  the  breakup  scenarios. 
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TABLE  2-64.  MATRIX  RESULTS 
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RANKING  OF  OIL  SPILL  CASES  WITH  AND  WITHOUT  CLEANUP. 


This  subsection  presents  a  ranking  of  all  evaluated  "no-cleanup"  ard 
cleanup  oil  spill  cases.  A  total  of  372  "no-cleanup"  oil  spills  were  ranked 
and  are  list,  i  '  uie  2-65. 

The  cleanup  evaluated  include: 

•  The  cleanup  impact  scores  for  the  largest  no-cleanup  cases 
at  each  location--17  cases. 

§  The  cleanup  impact  scores  for  the  largest  no-cleanup  cases 
of  bunker  C  and  gasoline  not  included  above--2  cases. 

•  The  cleanup  impact  scores  of  any  remaining  spill  cases  of 
largest  volume  in  the  highest  10  no-cleanup  cases--3  cases. 

These  cleanup  cases  are  ranked  in  Table  2-66.  Other  cleanup  cases  (Winter 
season)  are  generally  discussed  with  each  location,  parallel  with  the  scored 
cases.  These  evaluations  establish  a  trend  of  impact  changes  with  cleanup  as 
compared  to  no-cleanup  spill  cases. 
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TABLE  2-65 


RANK  ORDER  OF  OIL  SPILL  CASES:  NO  CLEANUP 


KEY: 


SUMMER  =  S 

GASOLINE  * 

G 

50,000  bbls 

=  50 

WINTER  =  W 

DIESEL-2  = 

D 

10,000  bbls 

»  10 

CRUDE  OIL  ■ 

-  c 

4,000  bbls 

=  4 

BUNKER  C  * 

B 

1,000  bbls 

-  1 

100  bbls 

=  0.1 

IMPACT 

RANK 

LOCATION 

SEASON  SPILL  TYPE 

SPILL  SIZE 

SCORE 

Ill 

(2) 

(3) 

(4) 

(5) 

(6) 

1 

Port  Graham 

S 

D 

50 

31,465 

2 

Port  Graham 

S 

D 

10 

23,167 

3 

Valdez  Narrows 

S 

D 

50 

21 ,898 

4 

Valdez  Narrows 

s 

D 

10 

19,812 

19,437 

5 

Valdez  Narrows 

s 

c 

50 

6 

Port  Graham 

s 

C 

50 

18,919 

7 

Drift  River 

s 

D 

50 

17,920 

8 

Unimak 

s 

D 

50 

15,668 

9 

Yukon  River 

s 

C 

50 

15,650 

10 

Drift  River 

s 

C 

50 

15,615 

11 

Unimak 

s 

C 

50 

15,427 

12 

Valdez  Narrows 

w 

c 

50 

14,338 

13 

Valdez  Narrows 

w 

D 

50 

14,018 

14 

Valdez  Narrows 

s 

B 

50 

13,609 

15 

Valdez  Narrows 

s 

c 

10 

13,479 

16 

Port  Graham 

s 

B 

50 

13,443 

17 

Drift  River 

s 

D 

10 

13,194 

18 

Port  Graham 

s 

c 

10 

13,120 

19 

Valdez  Narrows 

w 

D 

10 

12,593 

20 

Unimak 

s 

D 

10 

11,536 

21 

Valdez  Narrows 

w 

B 

50 

11,486 

22 

Yakutat 

s 

D 

50 

11,351 

23 

Drift  River 

s 

B 

50 

11,031 

24 

Valdez  Narrows 

s 

B 

10 

10,972 

25 

Port  Graham 

s 

B 

10 

10,838 

26 

Drift  River 

s 

C 

10 

10,829 

27 

Port  Graham 

s 

D 

1 

10,805 

28 

Port  Mol ler 

s 

D 

10 

10,782 

29 

Unimak 

s 

C 

10 

10,698 

30 

Valdez  Harbor 

s 

C 

1 

10,530 

2-835 


L 


TABLE  2-65  (CONT'D.) 


IMPACT 


RANK 

LOCATION 

SEASON 

SPILL  TYPE 

SPILL  SIZE 

SCORE 

Ill 

(2) 

(3) 

(4) 

15) 

(6) 

v  i 

Unimak 

W 

D 

50 

10,052 

3z 

Valdez  Harbor 

s 

B 

1 

10,032 

33 

Valdez  Narrows 

w 

C 

10 

9,943 

34 

Yukon  River 

w 

C 

50 

9,766 

35 

Valdez  Harbor 

s 

D 

1 

9,744 

36 

Yukon  River 

s 

C 

10 

9,364 

37 

Valdez  Narrows 

w 

B 

10 

9,260 

38 

Valdez  Narrows 

s 

D 

1 

8,962 

39 

Drift  River 

s 

B 

10 

8,893 

40 

Unimak 

w 

C 

50 

8,841 

41 

Dri ft  River 

w 

C 

50 

8,731 

42 

Port  Moller 

s 

C 

10 

8,613 

43 

Valdez  Harbor 

w 

B 

1 

8,368 

44 

Yakutat 

s 

D 

10 

8,357 

45 

Drift  River 

w 

D 

50 

8,283 

46 

Valdez  Harbor 

w 

C 

1 

8,209 

47 

Port  Moller 

w 

D 

10 

7,877 

48 

Onshore  Prudhoe 

s 

C 

50 

7,782 

49 

Unimak 

w 

D 

10 

7,687 

5C 

Port  Graham 

w 

D 

50 

7,623 

51 

Port  Graham 

w 

C 

50 

7,615 

52 

Valdez  Harbor 

w 

D 

1 

7,580 

53 

Kami shak 

s 

D 

1 

7,565 

54 

Kvi chak 

c 

D 

10 

7,378 

55 

Drift  River 

w 

B 

50 

7,327 

56 

Dri ft  River 

w 

D 

10 

7,202 

57 

Unimak 

s 

B 

50 

6,938 

58 

Valdez  Narrows 

s 

C 

1 

6,798 

59 

Port  Graham 

w 

D 

10 

6,628 

60 

Port  Graham 

s 

C 

1 

6,617 

61 

Yakutat 

s 

C 

50 

6,683 

62 

Port  Moller 

s 

B 

10 

6,382 

63 

Valdez  Narrows 

w 

D 

1 

6,223 

64 

Drift  River 

s 

D 

1 

6,156 

65 

Va ldez  Narrows 

s 

B 

1 

5,939 

66 

Nome 

s 

C 

50 

5,905 

6  7 

Kvi chak 

s 

C 

10 

5,894 

68 

Port  Moller 

w 

C 

10 

5,888 

69 

Yukon  River 

w 

C 

10 

5,881 

70 

Port  Graham 

s 

B 

1 

5,867 

2-836 


TABLE  2-65.  (CONT'D.) 


RANK 

(1) 

LOCATION 

(2) 

SEASON 
( 3 }  _ 

SPILL  TYPE 
14) 

SPILL  SIZE 

15) 

IMPACT 

SCORE 

_16j_. 

71 

Unimak 

W 

C 

10 

5,799 

72 

Kamishak 

S 

C 

1 

5,722 

73 

Unimak 

s 

B 

10 

5,593 

74 

Port  Mol ler 

s 

D 

1 

5,578 

75 

Drift  River 

s 

C 

1 

5,461 

76 

Denali  Fault 

s 

C 

10 

5,414 

77 

Unimak 

s 

C 

1 

5,396 

78 

Unimak 

s 

D 

1 

5,382 

79 

Kamishak 

s 

B 

1 

5,319 

80 

Cape  Blossom 

s 

C 

50 

5,144 

81 

Drift  River 

w 

c 

10 

5,037 

82 

Valdez  Narrows 

u 

C 

1 

5,015 

83 

Valdez  Narrows 

w 

B 

1 

5,013 

84 

Drift  River 

s 

B 

1 

4,814 

85 

Port  Mol ler 

w 

B 

10 

4,782 

86 

Offshore  Prudhoe 

s 

C 

50 

4,760 

87 

Unimak 

w 

B 

50 

4,735 

88 

Nome 

s 

D 

10 

4,693 

89 

Kvi chak 

s 

D 

1 

4,596 

90 

Unimak 

w 

D 

1 

4,592 

91 

Yakutat 

s 

C 

10 

4,565 

92 

Onshore  Prudhoe 

s 

C 

10 

4,554 

93 

Umiat 

s 

C 

10 

4,457 

94 

Offshore  Prudhoe 

s 

D 

10 

4,438 

95 

Cape  Blossom 

s 

D 

10 

4,432 

96 

Port  Graham 

u 

C 

10 

4,393 

97 

Kvi chak 

s 

B 

10 

4,367 

98 

Drift  River 

u 

C 

1 

4,302 

99 

Drift  River 

w 

B 

10 

4,135 

100 

Port  Graham 

w 

D 

1 

3,959 

101 

Yakutat 

s 

D 

1 

3,899 

102 

Onshore  Prudhoe 

s 

D 

1 

3,657 

103 

Offshore  Prudhoe 

s 

B 

10 

3,582 

104 

Port  Mol ler 

s 

C 

1 

3,512 

105 

Denali  Fault. 

s 

C 

4 

3,458 

106 

Yukon  River 

s 

C 

1 

3,320 

107 

Nome 

s 

C 

10 

3 , 285 

108 

Kamishak 

w 

D 

1 

3,254 

109 

St.  Matthew 

s 

D 

10 

3,119 

110 

Yakuta  t 

w 

D 

50 

3,111 

2-837 


L 


TABLE  2-65.  (CONT'D.) 


RANK 

ill 

LOCATION 

C2I 

SEASON 

(3] 

Sf ILL  TYPE 

C41 

SPILL  SIZE 

C5 1 

IMPACT 

SCORE 

C6) 

111 

St.  Matthew 

W 

c 

50 

3,050 

112 

Unimak 

s 

B 

1 

3,028 

113 

Port  Graham 

s 

G 

50 

2,962 

114 

Nome 

s 

B 

10 

2,956 

115 

Kvichak 

s 

C 

1 

2,894 

116 

Kamishak 

w 

C 

1 

2,877 

117 

Offshore  Prudhoe 

s 

C 

10 

2,868 

118 

Cape  Blossom 

s 

B 

10 

2,807 

119 

Cape  Blossom 

s 

C 

10 

2,783 

120 

Valdez  Harbor 

s 

B 

0.1 

2,749 

121 

St.  Matthew 

s 

C 

50 

2,728 

122 

Port  Graham 

w 

B 

50 

2,711 

123 

Yakutat 

u 

D 

10 

2,704 

124 

Unimak  Pass 

w 

B 

10 

2,672 

125 

Kamishak 

s 

D 

0.1 

2,661 

126 

Valdez  Harbor 

s 

C 

0.1 

2,606 

127 

Denali  Fault 

w 

C 

10 

2,575 

128 

Port  Moller 

s 

B 

1 

2,561 

129 

Valdez  Narrows 

s 

G 

50 

2,554 

130 

Valdez  Harbor 

s 

G 

1 

2,500 

131 

Port  Moller 

w 

D 

1 

2,420 

132 

Nome 

s 

D 

1 

2,402 

133 

Umi  at 

s 

D 

1 

2,397 

134 

Drift  River 

w 

B 

1 

2,397 

135 

St.  Matthew 

w 

D 

10 

2,377 

136 

Unimak  Pass 

s 

G 

50 

2,350 

137 

Yakutat 

s 

C 

1 

2,302 

138 

Offshore  Prudhoe 

s 

D 

1 

2,271 

139 

Cape  Blossom 

s 

D 

1 

2,268 

140 

Onshore  Prudhoe 

w 

C 

50 

2,265 

141 

Umi  at 

s 

B 

1 

2,260 

142 

Unimak  Pass 

w 

C 

1 

2,216 

143 

Kvichak 

w 

D 

10 

2,214 

144 

Valdez  Harbor 

w 

C 

0.1 

2,153 

145 

Valdez  Harbor 

w 

B 

0.1 

2,143 

146 

Onshore  Prudhoe 

s 

B 

1 

2,112 

147 

Kvichak 

s 

B 

1 

2,118 

148 

Dena’i  Fault 

s 

C 

1 

2,068 

149 

Yukon  River 

w 

C 

1 

2,058 

150 

Yakutat 

w 

C 

50 

2,056 

2-838 


TABLE  2-65.  (CONT'D.) 

IMPACT 


RANK 

(1) 

LOCATION 

(2) 

SEASON 

(3) 

SPILL  TYPE 
C4) 

SPILL  SIZE 

C5) 

SCORE 

(6) 

151 

Onshore  Prudnoe 

S 

c 

1 

2,044 

152 

Umiat 

s 

c 

1 

2,036 

153 

Port  Graham 

s 

D 

0.1 

2,020 

154 

Yakutat 

s 

B 

50 

1,950 

155 

Port  Moller 

w 

c 

1 

1,945 

156 

Drift  River 

w 

C 

1 

1,925 

157 

St.  Matthew 

w 

B 

10 

1,91  J 

158 

Valdez  Harbor 

w 

G 

1 

1,882 

159 

Drift  River 

s 

G 

50 

1,826 

160 

St.  Matthew 

w 

C 

10 

1  ,795 

161 

Valdez  Harbor 

s 

D 

0.1 

1,769 

162 

St.  Matthew 

s 

C 

10 

1,759 

163 

Nome 

s 

C 

1 

1,752 

164 

Cape  Blossom 

w 

D 

10 

1,709 

165 

Offshore  Prudhoe 

s 

B 

1 

1,698 

166 

Port  Graham 

w 

C 

1 

1,679 

167 

Kvichak 

w 

C 

10 

1,655 

168 

Kamishak 

w 

B 

1 

1,641 

169 

Yakutat 

w 

B 

50 

1 ,633 

170 

Cape  Blossom 

w 

C 

50 

1,630 

171 

Port  Graham 

s 

G 

10 

1,617 

172 

Yakutat 

w 

D 

1 

1,616 

173 

Kami shak 

s 

C 

0.1 

1,593 

174 

Valdez  Narrows 

w 

G 

50 

1,593 

175 

Port  Moller 

s 

G 

10 

1,587 

176 

Unimak 

w 

B 

1 

1,549 

177 

St.  Matthew 

s 

D 

1 

1,534 

178 

Port  Graham 

u 

B 

10 

1 ,530 

179 

Offshore  Prudhoe 

s 

C 

1 

1 ,529 

180 

Kamishak 

s 

G 

1 

1,507 

181 

Cape  Blossom 

s 

C 

1 

1,484 

182 

Denali  Fault 

w 

C 

4 

1,469 

183 

Nome 

s 

B 

1 

1,402 

184 

Valdez  Narrows 

s 

G 

10 

1,394 

185 

St.  Matthew 

w 

D 

1 

1,386 

186 

Onshore  Prudhoe 

w 

C 

10 

1,381 

187 

Kvichak 

w 

B 

10 

1,344 

188 

Cape  fllossom 

s 

B 

1 

1,331 

189 

Kvichak 

w 

D 

1 

1 ,304 

190 

Unimak 

s 

G 

10 

1,283 

2-839 


TABLE  2-65.  (CONT'D.) 


RANK 

LOCATION 

SEASON 

JH 

—.12) 

ILL 

191 

Kami s ha k 

S 

192 

Valdez  Narrows 

s 

193 

Valdez  Narrows 

w 

194 

Port  Moller 

w 

195 

Yakutat 

w 

196 

Port  Mol ler 

w 

197 

Umiat 

w 

198 

St.  Matthew 

w 

199 

Drift  River 

s 

200 

Port  Moller 

s 

201 

Unimak 

w 

202 

Yakutat 

s 

203 

Kvichak 

w 

204 

Yukon  River 

s 

205 

Unimak 

s 

206 

Drift  River 

s 

207 

Cape  Blossom 

w 

208 

Denali  Fault 

w 

209 

Kvichak  Bay 

s 

210 

Onshore  Prudhoe 

w 

211 

Cape  Blossom 

w 

212 

Yakutat 

w 

213 

St.  Matthews 

s 

214 

St.  Matthews 

w 

215 

Port  Graham 

w 

216 

Valdez  Narrows 

w 

217 

Port  Graham 

w 

218 

Onshore  Prudhoe 

s 

219 

Valdez  Narrows 

s 

220 

Cape  Blossom 

w 

221 

Nome 

s 

222 

Port  Graham 

s 

223 

Valdez  Narrows 

w 

224 

Kvichak 

5 

225 

Unimak  Pass 

u 

226 

Onshore  Prudhoe 

K 

227 

Yakutat 

s 

228 

Drift  River 

w 

229 

Unimak  Pass 

w 

230 

St.  Matthews 

SPILL  TYPE 

-  -Ill 

SPILL  SIZE 

15) 

IMPACT 

SCORE 

(6) 

B 

0.1 

1,279 

D 

0.1 

1,241 

D 

0.1 

1,234 

G 

10 

1,188 

C 

10 

1,186 

B 

1 

1,180 

C 

10 

1,159 

C 

1 

1,154 

D 

0.1 

1,150 

D 

0.1 

1,138 

G 

50 

1,138 

B 

10 

1,101 

D 

1 

1,048 

C 

0.1 

1,017 

D 

0.1 

1,006 

G 

10 

997 

D 

1 

989 

C 

1 

968 

G 

10 

948 

D 

1 

935 

B 

10 

923 

B 

10 

922 

B 

10 

906 

B 

1 

889 

B 

1 

887 

G 

10 

870 

G 

50 

837 

D 

0.1 

817 

C 

0.1 

812 

C 

10 

807 

G 

10 

807 

C 

0.1 

791 

D 

0.1 

787 

D 

0.1 

785 

D 

0.1 

767 

B 

1 

736 

D 

0.1 

729 

D 

0.1 

718 

G 

10 

717 

C 

1 

684 

2-340 


TABLE  2-65.  (CONT'D.) 


RANK 

CD 

LOCATION 

(2) 

SEASON 

(3) 

SPILL  TYPE 
CD 

SPILL  SIZE 

C5] 

IMPACT 

SCORE 

(6). 

231 

Umiat 

U 

D 

1 

678 

232 

Port  Graham 

N 

D 

0.1 

661 

233 

St.  Matthews 

S 

B 

1 

655 

234 

Drift  River 

W 

C 

0.1 

653 

235 

Unimak  Pass 

N 

G 

10 

645 

236 

Umiat 

N 

B 

1 

644 

237 

Yakutat 

S 

B 

1 

638 

238 

Kvlchak 

w 

B 

1 

636 

239 

Offshore  Prudhoe 

s 

G 

10 

635 

240 

St.  Matthews 

w 

G 

10 

616 

241 

Yukon  River 

w 

C 

0.1 

600 

242 

Valdez  Narrows 

u 

C 

0.1 

599 

243 

Port  Moller 

s 

B 

0.1 

597 

244 

Cape  Blossom 

w 

C 

1 

585 

245 

Onshore  Prudhoe 

u 

C 

1 

583 

246 

St.  Matthews 

s 

G 

10 

582 

247 

Drift  River 

w 

G 

50 

580 

248 

Umiat 

w 

C 

1 

577 

249 

Port  Mol ler 

s 

C 

0.1 

548 

250 

Onshore  Prudhoe 

s 

G 

1 

546 

251 

Yakutat 

s 

G 

50 

535 

252 

Yakutat 

w 

B 

1 

534 

253 

Umiat 

s 

D 

0.1 

527 

254 

Port  Graham 

w 

G 

10 

527 

255 

Denali  Fault 

s 

C 

O.i 

519 

256 

Umiat 

s 

B 

0.1 

517 

257 

Drift  River 

s 

B 

0.1 

505 

258 

Unimak  Pass 

w 

C 

0.1 

477 

259 

Umiat 

s 

G 

1 

460 

260 

Kamishak 

w 

C 

0.1 

457 

261 

Cape  Blossom 

s 

G 

10 

453 

262 

Yakutat 

w 

G 

1 

453 

263 

Port  Graham 

s 

G 

1 

450 

264 

Valdez  Narrows 

s 

B 

0.1 

441 

265 

Port  Graham 

s 

B 

0.1 

436 

266 

Nome 

s 

D 

0.1 

429 

267 

Cape  Blossom 

w 

B 

1 

419 

268 

Drift  River 

w 

C 

0.1 

414 

269 

Kvi chak 

s 

B 

0.1 

412 

270 

Umiat 

s 

C 

0.1 

408 

2-841 


TABLE  2-65. 


(CONT'D.) 


RANK 

-1LL_ 

LOCATION 

(2) 

SEASON 

(3) 

SPILL  TYPE 
C4) 

SPILL  SIZE 
(5) 

IMPACT 

SCORE 

(6) 

271 

Offshore  Prudhoe 

S 

D 

0.1 

406 

272 

Cape  Blossom 

s 

D 

0.1 

405 

273 

Valdez  Harbor 

s 

G 

0.1 

404 

274 

Valdez  Narrows 

s 

G 

1 

388 

275 

Cape  Blossom 

w 

G 

10 

381 

276 

Kvi chak 

s 

C 

0.1 

378 

277 

Valdez  Narrows 

w 

B 

0.1 

372 

278 

Kami shak 

w 

D 

0.1 

372 

279 

Kvi chak 

w 

G 

10 

363 

280 

Port  Graham 

w 

C 

0.1 

361 

281 

Drift  River 

s 

B 

0.1 

358 

282 

Unimak  Pass 

s 

G 

1 

357 

283 

Nome 

s 

C 

0.1 

347 

284 

Valdez  Harbor 

u 

G 

0.1 

340 

285 

Yakutat 

s 

G 

10 

337 

286 

Offshore  Prudhoe 

s 

B 

0.1 

334 

287 

Unimak  Pass 

w 

B 

0.1 

327 

288 

St.  Matthews 

w 

D 

0.1 

325 

289 

Onshore  Prudhoe 

s 

B 

0.1 

314 

290 

Offshore  Prudhoe 

s 

C 

0.1 

303 

291 

Cape  Blossom 

s 

C 

0.1 

294 

292 

Onshore  Prudhoe 

s 

C 

0.1 

293 

293 

Port  Mol ler 

s 

G 

1 

286 

294 

Drift  River 

s 

G 

1 

277 

295 

Nome 

s 

B 

0.1 

276 

296 

Yakutat 

s 

C 

0.1 

275 

297 

Yakutat 

w 

D 

0.1 

270 

298 

Port  Mol ler 

w 

C 

0.1 

264 

299 

Cape  Blossom 

s 

B 

0.1 

262 

300 

St.  Matthews 

w 

C 

0.1 

261 

301 

St.  Matthews 

s 

D 

0.1 

256 

302 

Kami  shak 

w 

B 

0.1 

255 

303 

Denali  Fault 

w 

C 

0.1 

253 

304 

Valdez  Narrows 

u 

G 

1 

242 

305 

Unimak  Pass 

s 

B 

0.1 

225 

306 

Nome 

s 

G 

1 

21  7 

307 

Port  Mol ler 

w 

G 

1 

214 

308 

Yakutat 

w 

G 

50 

200 

309 

Unimak  Pass 

A 

G 

1 

19  3 

310 

Onshore  Prudhoe 

w 

D 

0.1 

190 

2-842 


l 


TABLE  2-65.  (CONT'D.) 


IMPACT 


RANK 

LOCATION 

SEASON 

SPILL  TYPE 

SPILL  SIZE 

SCORE 

CD 

C21 

(3) 

C4) 

C51 

(6) 

311 

Port  Graham 

W 

B 

0.1 

187 

312 

Port  Moller 

w 

D 

0.1 

184 

313 

Kvlchak 

w 

C 

0.1 

178 

314 

St.  Matthews 

w 

B 

0.1 

175 

315 

Kvlchak 

s 

G 

1 

171 

316 

Offshore  Prudhoe 

s 

G 

1 

171 

317 

Drift  River 

u 

G 

10 

167 

318 

St.  Matthews 

w 

G 

1 

166 

319 

Umlat 

w 

D 

0.1 

159 

320 

Cape  Blossom 

w 

D 

0.1 

158 

321 

Kamlshak 

s 

G 

0.1 

154 

322 

St.  Matthews 

s 

C 

0.1 

147 

323 

Port  Graham 

w 

G 

1 

142 

324 

St.  Matthews 

s 

B 

0.1 

138 

325 

Yakutat 

s 

B 

0.1 

134 

326 

Cape  Blossom 

w 

C 

0.1 

133 

327 

Yakutat 

w 

G 

10 

126 

328 

Kvichak 

w 

D 

0.1 

124 

329 

Cape  Blossom 

s 

G 

1 

122 

330 

St.  Matthews 

s 

G 

1 

120 

331 

Onshore  Prudhoe 

s 

G 

0.1 

118 

332 

Umiat 

w 

B 

0.1 

114 

333 

Yakutat 

w 

B 

0.1 

113 

334 

Kamlshak 

w 

G 

1 

111 

335 

Port  Moller 

w 

C 

0.1 

105 

336 

Umiat 

w 

G 

1 

103 

337 

Onshore  Prudhoe 

w 

G 

1 

101 

338 

St.  Matthews 

w 

G 

0.1 

100 

339 

Umiat 

s 

G 

0.1 

99 

340 

Yakutat 

w 

C 

0.1 

97 

341 

Onshore  Prudhoe 

w 

B 

0.1 

96 

342 

Yakutat 

s 

G 

1 

91 

343 

Umiat 

w 

C 

0.1 

88 

344 

Cape  Blossom 

w 

G 

1 

86 

345 

Kvichak 

w 

G 

1 

79 

346 

Cape  Blossom 

w 

B 

0.1 

76 

347 

Cape  Blossom 

w 

G 

0.1 

73 

348 

Kvichak 

w 

B 

0.1 

71 

349 

Port  Moller 

s 

G 

0.1 

50 

359 

Drift  River 

w 

G 

1 

45 

2-843 


TABLE  2-  65. 


( CONT ' D ) 

IMPACT 


RANK 

LOCATION 

SEASON 

SPILLED  TYPE 

SPILL  SIZE 

SCORE 

Jil 

-121- 

(3) 

C4J 

(51 

(6) 

351 

Onshore  Prudhoe 

W 

c 

0.1 

45 

352 

Port  Graham 

s 

G 

0.1 

40 

353 

Port  Moller 

u 

G 

0.1 

38 

354 

Yakutat 

w 

G 

1 

34 

355 

Kanrishak 

w 

G 

0.1 

33 

356 

Unimak  Pass 

s 

G 

0.1 

32 

357 

Valdez  Narrows 

s 

G 

0.1 

31 

358 

Kvichak 

s 

G 

0.1 

30 

359 

Unimak  2ass 

w 

G 

0.1 

29 

360 

Drift  River 

s 

G 

0.1 

25 

361 

Valdez  Narrows 

w 

G 

0.1 

22 

362 

Nome 

s 

G 

0.1 

21 

363 

Port  Graham 

w 

G 

0.1 

21 

364 

Onshore  Prudhoe 

w 

G 

0.1 

20 

365 

Kvichak 

w 

G 

0.1 

18 

366 

St.  Matthews 

s 

G 

0.1 

18 

367 

Offshore  Prudhoe 

s 

G 

0.1 

17 

368 

Yakutat 

s 

G 

0.1 

13 

369 

Cape  Blossom 

s 

G 

0.1 

12 

370 

Umiat 

w 

G 

0.1 

9 

371 

Drift  River 

w 

G 

0.1 

7 

372 

Yakutat 

w 

G 

0.1 

5 
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TABLE  2-66 


RANK  ORDER  OF  SELECTED  OIL  SPILL  CASES:  CLEANUP 


KEY: 


RANK 

(1) 

SUMMER  =  S 

WINTER  =  W 

LOCATION 

(2) 

GASOLINE  =  G 

DIESEL-2  »  D 

CRUDE  OIL  =  C 

BUNKER  C  =  B 

SEASON  SPILL  TYPE 

(3)  (4) 

50,000  bbls 
10,000  bbls 
4,000  bbl< 

1  ,000  ! 
in 

SPILL  SIZE 
(5) 

=  50 
-  10 

-  4 

) 

M 

’MP’ACT 
?'  0P.L 

1 

Port  Graham 

S 

D 

50 

22.450 

2 

Valdez  Narrows 

S 

D 

50 

2.7,126 

3 

Valdez  Narrows 

s 

C 

50 

19.274 

4 

Drift  River 

s 

D 

50 

18.284 

5 

I'ort  Graham 

s 

C 

50 

17,549 

6 

'ukon  River 

s 

C 

50 

16,114 

7 

Drift  River 

s 

C 

50 

15,746 

8 

Unimak 

S 

D 

50 

15,666 

9 

Valdez  Narrows 

s 

B 

50 

13,084 

10 

Port  Moller 

s 

D 

10 

11,829 

11 

Yakutat 

s 

D 

50 

11,206 

12 

Onshore  Prudhoe 

s 

C 

50 

8,453 

13 

Kamishak 

s 

D 

1 

8,309 

14 

Kvichak 

s 

D 

10 

8,205 

',5 

Nome 

s 

C 

50 

6,239 

16 

Cape  Blossom 

s 

C 

50 

6,081 

17 

Denali  Fault 

s 

c 

10 

5,432 

18 

Va Idez  Harbor 

s 

c. 

1 

4,968 

19 

Umiat 

s 

c 

10 

4,832 

20 

Offshore  Prudhoe 

s 

c 

50 

4,065 

21 

St.  Matthew 

s 

D 

10 

3,346 

22 

Port  Graham 

s 

G 

50 

2,962 

2-345 


L 


SECTION  2.  REFERENCES 


1. 

2. 

3. 


4. 


5. 

6. 


7. 


8. 


9. 


10. 


11  . 


National  Climatic  Center,  Surface  Climatological  Summaries  for  Selected 
Alaska  Sites.  Data  compiled  by  the  U.S.  Weather  Bureau. 

National  Climatic  Center,  SUMMARY  JF  SURFACE  "FATHER  OBSERVATIONS  - 
PART  C.  SURFACE  WINDS,  selected  Alaskan  stations. 


Swift,  W.  H.,  R.  E.  Brown,  L.  V.  Kinnel,  M.  M.  Orgel,  P.  L.  Peterson, 
and  W.  W.  Waddell,  GEOGRAPHICAL  ANALYSIS  OF  OIL  SPILL  POTENTIAL  ASSOC¬ 
IATED  WZ  -  H  .  •  OIL  PE.  SUCTION  AND  TRANSPORTATION  SYSTEMS,  Pacific 

Northwest  Laboratory,  Division  of  Memorial  Institute  to  the  United 
States  Coast  Guard,  February  1974,  Final  Report  Draft. 


Pacific  Northwest  Laboratories,  LOGISTIC  REQUIREMENTS  AND  CAPABILITIES 

LLUT1  N  IN  ALASKA,  BattelVe  Memorial  Institute, 
prepared  for  U.S.  Coast  Guard,  Contract  D0T-CG-23223-A,  Task  14, 
November  1974. 


Alyeska  Pipeline  Service  Company,  IRANI  ALASKA  PIPELINE  SYSTEM  DRAINAGE 
IIII,  YUK  V  RIVER  7'  FEU  SHOE  BAY,  Maps  1,  2,  6,  16,  and  20. 


Kinney,  P.  J.,  J.  Groves,  and  D.  K.  Button,  '  K  INLET  ENVIRONMENTAL 
DATA.  065  -  MAY  21-28 ,  1968 ,  Institute  of  Marine 

Science,  University  of  Alaska,  Report  No.  R-70-2. 


Selkregg,  Lidia  L 


'LAE  ’?  THE  GREATER  ANCHORAGE  AREA 


3  IRC '  IE,  All:..,  Resource  and  Science  Services,  Arctic  Environmental 
Information  arid  Data  Center,  University  of  Alaska,  December  1972. 


U.S.  Department  of  Commerce  and  Coastal  and  Geodetic  Survey, 

SEA,  U.S 


•  -  •  “  .Vi  9  „  i  a  Jri.i  .i/' 


r'nr.i 


Pilot  Volume  9,  Seventh  Edition,  October  3,  1974. 


ACIFIC 

Coast 


U.S. 

-  -.  ^'t\ . 

tion 


Department  of  Cotrnerce ,  PACIFIC  COAST 


N  R  in  AI-IER :  CAN  AND  ASIA, 


".-RENT  TABLE.'  .V  National  Oceanic  and  Atmospheric  Administra- 
National  Ocean  Survey. 


Evans,  Cnarles  D. ,  Alaska  University,  ;  ENVIR  NMENT,  i 

;  IF,  National  Technical  Information 
Service.  U.  S.  Department  of  Commerce,  0M-73-10337,  August  1972. 


Munro,  Nancy,  "Oil  In  Kachemak  Bay,"  iacka  clad  v  Volume  2, 

No.  5,  3  pages,  1974. 

State  of  Alaska,  -  :  ”R  "A:  ‘  Department  of  Natural 

Resources,  Division  of  Parks. 


2-  ^6 


SECTION  2.  REFERENCES  (CONT'D) 


13. 

14. 


15. 


16. 


17. 

18. 

19. 

20. 


21. 

22. 

23. 

24. 


25. 


Best,  E.  A.,  International  Pacific  Halibut  Comnission,  personal 
communication. 


United  States  Department  of  the  Interior, 

PC  SED  TRANS-ALASKA  PIPE  LISE,  VOLUMES  I 

2116,  1972,  Final. 


ENVIRONMENTAL  IMPACT  STATEMENT 

-  IV,  Stock  Nuntoer  2401- 


Alaska  District,  Corps  of  Engineers,  ENVIRONMENTAL  IMPACT  STATEMENT — 

EPSH  .  .-?£•  IL  AND  IAS  DEVELOPMENT  IN  COOK  INLET,  ALASKA,  No.  239, 

April  1974,  Draft. 

Maturgo,  Zenaida  D.,  EXPLORATORY  El  SHINS  DRAGS  V'W  DEMERSAL  FISH  AND 

.  ELLIPS  E,  IDLE  F  ALASKA,  Environmental  Conservation  Department,  Shell 
Oil  Company,  Houston,  February  1972. 

Alaska  Department  of  Fish  and  Game,  ALASKA'S  WILDLIFE  AND  HABITAT, 
January  1973. 

A.  W.  Erickson,  University  of  Washington,  personal  communication. 

U.  S.  Department  of  the  Interior,  'SITED  STATES  LIST  OF  ENDANGERED 

FAUNA,  'IASI  19 7 4 ,  Fish  and  Wildlife  Service,  Washington. 

Rosenberg,  Donald  H.  (editor),  A  RE  Vic  W  LF  THE  OCEANOGRAPHY  AND  RENEW¬ 
AL  IE  RESOURCES  >E  l HE  NORTHERN  GULF  OF  ALASKA,  Institute  of  Marine 
Science,  University  of  Alaska,  IMS  Report  R72-23,  Sea  Grant  Report  73-3, 
February  1972. 

L.  G.  Gilbertson,  personal  conmunication ,  based  upon  19  and  20. 

State  of  Alaska,  Department  of  Fish  and  Game,  Statistical  Leaflet. 

International  North  Pacific  Fisheries  Comnission,  Statistical  Yearbook 
(for  the  years  stated). 

Best,  E.  A.,  JUVENILE  MALIBU  IN  THE  EASTERN  BERING  SEA:  TRAWL 
SURVEYS,  197 Q- 1971,  International  Pacific  Halibut  Commission,  Tech. 
Report  ll:32pages. 

Memorandum  from  N.  Smith  to  S.  Zimmerman  of  Auke  Bay  Laboratory  of 
NMFS  of  23  December  1974. 


26.  USDI  Bureau  of  Sport  Fish  and  Wildlife  Service,  LOSS  OF  MARINE  LIFE  ON 
PALLETS  BEACHES  OF  QUINAULT  INDIAN  RESERVATION  AND  ADJOINING  AREAS, 
WASHINGTON— INCIDENTIAL  TO  STRANDING  OF  PETROLEUM  BARGE  AT  MOCLIPS, 
MARCH  11  TO  17,  1964,  Special  Report,  10  April  1964. 


2-847 


SECTION  2.  REFERENCES  (CONT'D) 


27.  Lindsey,  C.  and  H.  Telgelberg,  RAZOR  CLAM  MORTALITIES  AT  PACIFIC  AND 
COPALIS  BEACHES,  Washington  State  Department  of  Fisheries,  unpublished 
report. 

28.  Yoshihara,  Harvey  T.,  MONITORING  AND  EVALUATION  OF  ARCTIC  WATERS  WITH 
EMPHASIS  ON  THE  NORTH  SLOPE  DRAINAGES,  Alaska  Department  of  Fish  and 
Game,  Division  of  Sport  Fish,  Project  F-9-4,  Job  G-lll-A,  Volume  13. 

29  Roguski ,  Eugene  A,  Edwin  Komarek,  Jr.,  and  Dennis  R.  Kogl,  MONITORING 
AND  EVALUATION  OF  ARCTIC  WATERS  WITH  EMPHASIS  ON  THE  NORTH  SLOPE 
DRAINAGES,  Alaska  Department  of  Fish  and  Game,  Division  of  Sport  Fish, 
Project  F-9-3,  Job  G-lll-4,  Volume  12,  Annual  Progress  Report. 

30.  Horner,  Rita  A.,  personal  communication  to  J.S.  Isafcson,  MSNW,  January 
1975. 

31.  Hood,  D.  W . ,  W.  E.  Shiels,  and  E.  J.  Kelley  (ed.),  ENVIRONMENTAL 
STUDIES  OF  PORT  VALDEZ,  Institute  of  Marine  Science,  University  of 
Alaska,  Occasional  Publication  3,  July  1973. 

32.  Myren,  Richard  T.,  EVALUATION  OF  THE  MARINE  FISHERY  RESOURCES  OF  PRINCE 
WILLIAM  SOUND  AND  COPPER  AND  BERING  RIVERS  WITH  RESPECT  TO  THE  POTENTIAL 
EFFECT  OF  THE  PIPELINE  TERMINUS  AT  VALDEZ,  ALASKA,  U.S.  Department  Of 
Conmerce,  National  Oceanic  and  Atmospheric  Administration,  National 
Marine  Fsheries  Service,  Biological  Laboratory,  Auke  Bay,  Alaska,  MR-F 
No.  86,  April  1971. 

33.  Alyeska  Pipeline  Servia  Co.,  403  OCEANOGRAPHY,  Oil  Spill  Contingency 
Plan,  Alyeska  Marine  Terminal,  Vol  1  -  The  Plan,  Vol  2  -  Annexes, 
Woodward  -  Envicon  Inc.,  Environmental  Consultants. 

34.  State  of  Alaska,  Department  of  Law,  COMMENTS  ON  THE  PROPOSED  TRANS- 
ALASKA  PIPELINE,  July  30,  1971. 

35.  National  Academy  of  Sciences,  THE  GREAT  ALASKA  EARTHQUAKE  OF  1964, 
BIOLOGY,  Cormiittee  on  the  Alaskan  Earthquake  of  the  Division  of  Earth 
Sciences,  National  Research  Council,  Washington,  D.  C.,  ISBN  0-309- 
01604-5,  1971. 

36.  Schaefers,  E.  A.,  K.  A.  Smith,  and  M.  R.  Greenwood,  "Bottom  Fish  And 
Shellfish  Explorations  In  The  Prince  William  Sound  Area,  Alaska,  1954," 
COMM.  FISH.  REV.,  1 7(4) :6-28,  1955. 

37.  Tegelberg,  Herb,  personal  communication,  Washington  State  Department  of 
Fish,  16  January  1971 . 

38.  U.S.  Department  of  the  Interior,  TUXEDNI  WILDERNESS  STUDY  AREA,  TUXEDNI 

NATIONAL  WILDLIFE  REFUGE,  THIRD  JUDICIAL  DIVISION,  ALASKA,  WILDERNESS 


2-848 


SECTION  2.  REFERENCES  (CONT'D) 


STVrY  REP  JR . ,  Fish  and  Wildlife  Service,  Bureau  of  Sport  Fisheries 
and  Wildl  ife. 

39.  Alyeska  Pipeline  Servia  Co.,  4C1  BIDLCG1CAL  ENVIRONMENT,  Oil  Spill 
Contingency  Plan,  Alyeska  Marine  Terminal,  Vol  1  -  The  Plan,  Vol  2  - 
Annexes,  Woodward-Envi con,  Inc.,  En\ ' -onmental  Consultants. 

40.  U.S.  Army  Corps  of  Engineers,  ENVIRONMENTAL  ASSESSMENT,  COOK  INLET, 

SHELL  OIL  COMPANY  OFFSHORE  EXPLORATORY  DRILLING  PERMIT  APPLICATION 
NUMBER  135,  Alaska  District  Office,  prepared  by  Weinhold,  23  pages, 

1974. 

41.  Hennick,  D.  P.,  "Reproductive  Cycle,  Size  At  Maturity,  And  Sexual 
Composition  Of  Commercially  Harvested  Weathervane  Scallops  (Patin- 
opectin  caurir.us)  In  Alaska,"  JOURN.  FISH.  RES.  3D.  CAN.,  27(11): 

?TT?^Tl  9719707 

42.  Asp  inwall ,  N. ,  and  G.  Tetsell,  OBSERVATIONS  OF  BRISTOL  BAY  SEISMIC 

OPERATIONS,  AUGUST  2-20,  2365,  ADF&G  Information  Leaflet  No.  73,  1966. 

43.  Arctic  Environmental  Information  and  Data  Center,  WESTERN  GULF  OF 
ALASKA,  A  BACKGROUND  STUDY  OF  AVAILABLE  KNOWLEDGE,  prepared  for 
Bureau  of  Land  Management--Off shore  Continental  Shelf  Office,  on 
microfiche.  Draft. 

44.  Arctic  Environmental  Information  and  Data  Center,  THE  BRISTOL  BAY 
ENVIRONMENT  -  A  BACKGROUND  STUDY  OF  AVAILABLE  KNOWLEDGE,  prepared 
for  the  Department  of  the  Army,  Alaska  District,  Corps  of  Engineers, 
February  1974. 

45 .  U.  S.  Department  of  the  Interior,  UNIMAK  ISLAND  WILDERNESS  STUDY, 
ALEUTIAN  ISLANDS  NATIONAL  WILDLIFE  REFUGE,  THIRD  JUCIDIAL  DISTRICT , 

ALASKA,  Wilderness  Study  Report,  Fish  and  Wildlife  Service,  Bureau  of 
Sport  Fisheries  and  Wildlife. 

46.  Malick,  James,  G.  Steven,  L.  Schroder,  and  Ole  A.  Mathisen,  OBSERVATIONS 
ON  THE  ECOLOGY  OF  THE  ESTUARY  OF  NAKNEK  RIVER,  BRISTOL  BAY,  ALASKA, 
Fisheries  Research  Institute,  College  of  Fisheries,  University  of  Wash 
ington,  Seattle,  1  February  1971. 

47.  Alaska  Planning  Group,  ENVIRONMENTAL  IMPACT  STATEMENT — PROPOSED  KATMAI 
NATIONAL  PARK,  National  Park  Service,  Department  of  the  Interior, 

DES  73  84,  December  1973,  Draft. 

48.  Alaska  Planning  Group,  ENVIRONMENTAL  STATEMENT— PROPOSED  ALASKA  COASTAL 
NATIONAL  WILDLIFE  REFUGES,  National  Park  Service,  U.S.  Department 

of  the  Interior,  DES  73  94,  September  1973,  Draft. 


2-849 


SECTION  2.  REFERENCES  (CONT'D) 


49.  U.  S.  Department  of  the  Interior,  3ERING  SEA  WILDERNESS  STUDY  AREA, 
BERING  SEA  NATIONAL  WILDLIFE  REFUGE,  SECOND  JUDICIAL  DIVISION,  ALASKA, 
WILDERNESS  STUDY  REPORT,  Fish  and  Wildlife  Service,  Bureau  of  Sport 
Fisheries  and  Wildlife. 

50.  Hood,  D.  W.  and  E.  J.  Kelley,  OCEANOGRAPHY  OF  THE  BERING  SEA— WITH 
EMPHASIS  ON  RENEWABLE  RESOURCES,  Institute  of  Marine  Science,  University 
of  Alaska,  Occasional  Publication  No.  2,  1974. 

51.  Alaska  District,  Corps  of  Engineers,  ENVIRONMENTAL  IMi’ACT  STATEMENT- 
OPERATION  AND  MAINTENANCE  OF  TIE  NOME  HARBOR  AND  SEAWALL,  NOME,  ALASKA, 

January  1974,  Draft. 

52.  Alaska  Planning  Group,  ENVIRONMENT  A  L  STATEMENT— PROPOSED  ALASKA  COASTAL 

NATIONAL  WILDLIFE  REFUGES,  National  Park  Service,  U.S.  Department  of 
the  Interior,  DES  73  94,  September  1973,  Draft. 

53.  U.  S.  Department  of  the  Interior,  CHAMISSO  WILDERNESS  STUDY  AREA 

(  RAM  IS  SO  NATIONAL  WILDLIFE  REFUGE) ,  KOTZEBUE  SOUND,  ALASKA,  WILDERNESS 
STUDY  REPORT,  Fish  and  Wildlife  Service,  Bureau  of  Sport  Fisheries 
and  Wildl ife.  Draft. 

54.  Ayers,  R.  C.,  Jr.,  H.  0.  Jahns,  and  J.  L.  Glaeser,  "Oil  Spills  In  The 
Arctic  Ocean:  Extent  Of  Spreading  And  Possibility  Of  Large-Scale 
Thermal  Effects,"  SCIENCE,  186(4166):  843-846,  29  November  1974. 

55.  Wilimovsky,  Norman  J.  (editor)  and  John  N.  Wolfe  (associate  editor), 

ENVIRONMENT  OF  THE  CAPE  THOMPSON  REGION,  ALASKA,  Atomic  Energy 
Commission,  Report  PNE-481 ,  1966. 

56.  The  Arctic  Institute  of  North  America,  THE  ALASKAN  ARCTIC  COAST  -  A 
BACKGROUND  STUDY  OF  AVAILABLE  KNOWLEDGE,  Contract  No.  DACW85- 74-C-0029 , 
June  1974. 

57.  Kinney,  P.  J.,  D.  M.  Schell,  Vera  Alexander,  D.  C.  Burrell,  R.  Cooney, 
and  A.  S.  Naidu,  BASELINE  DATA  STUDY  OF  THE  ALASKAN  ARCTIC  AQUATIC 
ENVIRONMENT,  Institute  of  Marine  Science,  University  of  Alaska,  Report 
R72-3,  13  March  1974. 

58.  Alyeska  Pipeline  Service  Company,  BIOLOGICAL  DOCUMENTATION  OF  THE 
TRANS  ALASKA  PIPELINE  SYSTEM,  Appendix  E-3.1014,  April  1974,  Summary 
Report. 

59.  Noerenberg,  Wallace  H.,  FISH  AND  WILDLIFE  INFORMATION  AND  RECOMMENDA¬ 
TIONS,  TRANS  ALASKA  PIPELINE,  JULY  20,  1974,  Fish  and  Wildlife  Consult¬ 
ant,  Appendix  E-3.1025. 


2-850 


SECTION  2.  REFERENCES  (CONT’D) 


60. 


61  . 
62. 


63. 


64. 


65. 


66. 

67. 


68. 

69. 

70. 

71. 

72. 


Burns,  John  J.  and  James  E.  Morrow,  •'  " 

AND  POSSIBILITIES,  Foundation  Francaise  D'Etudes  Nordiques,  Fifth 
International  Congress,  Report  No.,  "The  Alaskan  Arctic  Marine  Marmals 
And  Fisheries,  May  2  through  5,  1973." 


Rice,  Stanley,  personal  communication,  NOAA,  NMFS. 


Klein,  David  R 


” thev  tclan:  re: 


Bureau  of 


Sport  Fisheries  and  Wildlife,  U.S.  Fish  and  Wildlife  Service,  Special 
Science  Report-Wildlife  #43,  and  Federal  Aid  to  Wildlife  Restoration 
Project,  Alaska  W-3-R,  February  1959. 


Brooks,  Jame*  W.,  James  C.  Bartonek,  David  R.  Klein,  David  L.  Spencer, 
and  Averi 11  S.  Thayer  ....  •  DEVELOP- 

MENT  IN  TEE  ARCTIC  SLOPE  AND  BEAUFORT  TEA,  Bureau  of  Sport  Fisheries 
and  Wildlife,  Fish  and  Wildlife  Service,  United  States  Department  of 
the  Interior,  Resource  Publication  96,  1971. 


Roguski ,  Eugene  A.,  Edwin  Komarek,  Jr.,  and  Dennis  R.  Kogl,  TIT: 

AND  EVALUATION  OF  ARCTIC  HATERS  WITH  EMPHASIS  ON  THE  I  AIN- 

AGEE,  Alaska  Department  of  Fish  and  Game,  Division  Sport  Fish,  Project 
F-9-3,  Job  G- 111-4,  Volume  12,  Annual  Progress  Report. 


U.S.  Department  of  the  Interior,  WILDE  M ESS  STUDY  AREA— BERING  SEA, 
NAT  I  NAL  WILDLIFE  ~  EF’JGE,  A.  LA.  :U\ ,  Fish  and  Wildlife  Service,  Bureau 
of  Sport  Fisheries  and  Wildlife,  March  1967. 


Roguski,  Eugene  A.,  personal  communication,  ADF&G. 


Pacific  Northwest  Laboratories, 

FOR  RESPONSE  TO  OIL  POLLUTE  .  T 

prepared  for  U.S.  Coast  Guard, 
November  1974. 


Li' ITS! I  RE.T  I  REIS  NTS  AN:  TAJ  ABILITES 

N  ALASKA,  Battel le  Memorial  Institute, 
Contract  D0T-CG-23223-A,  Task  14, 


Breckon,  G.  and  M.  Barbour,  "Review  Of  North  American  Pacific  Coast 
Beach  Vegetation,"  MADRONO,  22j7):  333-359,  1924. 

Stair,  L.  D.  and  F.  Pennell,  "A  Collection  Of  Plants  From  vakutat, 
Alaska,"  BARTON IA,  24:  9-21,  1946. 


McRoy,  C.  Peter,  "The  Distribution  And  Bioqeoqraphy  Of  Zostera  marina 
(Eelgrass)  In  Alaska,"  FAC.  SCI.,  22(4):  507-513,  1968. 

Tarr,  R.  S.  and  L.  Martin,  "The  Earthquake  At  Yakutat  Bay,  Alaska  In 
September,  1899,"  U.S.  GEOL.  SURV.  PROF.  PAR.  65,  135  pages,  1912. 


Brongersma-Sanders ,  Mo.,  MASS  MORTALITY  IN  THE  SEA,  i_n:  "Y  Volume  I, 
Treatise  On  Marine  Ecology  And  Paleoecology ,"  Geol .  Soc.  Amer.,  N.Y. 
Mem.  6F . ,  pages  941-1010',  1957. 


2-851 


SECTION  2.  REFERENCES  (CONT'D) 


73.  Johansen,  H.  W.,  EFFECTS  OF  ELEVA TION  HANSES  ON  BENTHIC  ALGAE  IN  PRINCE 
WILLIAM  SOUND,  u»:  "The  Great  Alaska  Earthquake  Of  1964,"  Nat.  Acad. 

Sci . ,  Mash.,  D.C.,  -  Publ.  1964  -  pages  35-68. 

74.  Scagel ,  Robert  F.,  SOKi:  PROBLEMS  IN  ALGAL  DISTRIBUTION  IN  THE  NORTH 

PACIFIC ,  Proc.  4th  Int.  Seaweed  Sym. ,  pages  259-264,  1963. 

75.  Rigg,  G.  B.,  THE  KELP  BEDS  OF  WESTERN  ALASKA,  Potash  from  kelp  USDA 
Rpt.  100,  pages  105-122,  maps  A-B,  1915. 

76.  Druehl,  L.  D.,  "The  Pattern  Of  Laminariales  Distribution  In  The 
Northeast  Pacific,"  PHYCOLOGIA,  9(3/4):  237-247,  1970. 

77.  Setchell,  W.  A.,  "On  The  Classification  And  Geographical  Distribution 
Of  The  Laminariaceae,"  TRANSO  CONNO  ACAD.,  9:  333- 375,  1893. 

78.  Scagel,  R.  F.,  DISTRIBUTION  OF  ATTACHED  MARINE  ALGAE  IN  RELATION  TO 
OCEANOGRAPHIC  CONDITIONS  IN  THE  NORTHEAST  PACIFIC,  i_n:  "M.  J.  Dunbar 
(ed.).  Marine  Distributions,"  Univ.  Toronto  Press,  Roy.  Soc. 

Canada  Spec.  Publ.  No.  5:  37-50,  1963. 

79.  McRoy,  C.  Peter,  "Standing  Stocks  And  Other  Features  Of  Eelgrass  (Zostera 
marina)  Populations  On  The  Coast  Of  Alaska,"  J.  FISH.  RES.  BD.  CANADA, 
27TT0T:  1811-1821  ,  1970. 

80.  Scagel,  R.  F.,  "Marine  Algae  Of  British  Columbia  And  Norther  Washington, 
Part  I:  Chlorophyseac  (Green  Algae) ,"  NAT.  MUS.  CANADA  BULL.  °07,  247 
pages,  49  plates,  1966. 

81.  Lebednik,  P.  A.,  F.  C.  Weinmann,and  R.  E.  Norris,  "Spatial  And  Seasonal 
Distributions  Of  Marine  Algal  Communities  At  Amchitka  Island,  Alaska," 
BIOSCIENCE,  21(12):  656-660,  1971. 

82.  Wiggins,  J.  L.  and  F.  Thomas,  A  FLORA  OF  THE  ALASKAN  ARCTIC  SLOPE , 

Univ.  of  Toronto  Press,  1962. 


•U.S  GOVtRNMCNT  PRINTING  OFFlCf  1975  6)2-587/3  1- < 


2-852 


